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OPINIONS OF THE PRESS. 


Plxa.i?]xxa.co^x>a,:p]:iia, Imclica,. 


/‘A valuable publication Mail. 

It is worthy of very high praise and goes far to provide, as regards 
medicinal plants, a standard work/’—Mac^m^ Times. 

“ The work before us promises to supply as complete a histb'ry of 
Indian drugs as the world has need oir — Chemist and Druggist. 

“ The * Pharmacographia Indica, ’ judging from the first number,^' 
TV ill prove to be a w'ork of great utility and a standard reference about 

the matters it treats/’— ^ 

We most highly commend the work for its scientific ability, its 
thoroughly interesting and reliable information, and its authors for 
their persistent industry and patient research .”—Pharmaceutical Re¬ 
cord. 

“ To those who are interested in the Materja !\kdica of India, we 
advjse them to obtain ‘ Pharmacographia Indica,’ as being a reliable 
source of reference on the subject .”—Medical Gazette. 

“It is scarcely necessary to state that the literature on each subject 
has been fully. made use of, and that the authors’ intimate f.miiliarity 
^ with the drugs has enabled them to give of each as full and detailed an 

j account as its importance or presumed value seemed to demand. There 

^ is no doubt that the niunerouB remaining drugs of India will receive 

' the same thorough attention, and we may then expect to have a staiuP 

. ard work on Indian Materia Mcdica, and an authority on all subject, 

relatiiig thereto. We look forwaril, with a great deal of interest, to 
the appearance of the remaining parts of the work, of which we .shall 
duly apprise our readers.” —American Jonrn 'Phnnu. 

Wird das Werk so dtirchgefuhrt^ wie dio'C erste Lielcrung zeigt, so 
erbiilt Britisch-Indion cin nicht nur fur Medizlu und Pharmacie^ ^n- 
auch fur weitere Kreise in- und aus<crhalh jener Lander sr 
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in ,, Plmrrnacographia “ iiullca abgelinmlelten Pflanzen zclgt, welches 
‘^inahsehbare P^eld wissenscliaftlicber iind praktistdier Anfgabcn hicr 
vor luis liegt, Moge es nicht an tbatkralYigen Forschcrn fehlen, 
welcbe sicb dasjenige zu Nntze raachen, was die drei Yerfasscr liier 
scbon in so grosser Fiille bieten.— P/tann, Ze{tnn(/, 

We can most heartily commend it to the attention of all intercstc J 
in the jMedical art, not only bccaiiB? it contains much of great interest ; 
but as a duty of co-opcration, since a ‘ Pbarmacogrnpbia * , of India 
can only be written by a liberal system of contribution and revi¬ 
sion — Engl ish man. 
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PREFACE. 
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^PIE available information concerning tlie drugb and 
inccllcinal pLints of India is sontterecl tliroug:lj a 
number of books and periodicals in various lungnuigas. 
as svell a.s official documents, wliicb have only had i' 

vein' limited circulation. 

* ^ 

The aiilliors of tlie Hvork bow presented to, the pid)lu; 
have endeavoured to collect and \erify this Lntorinatkni. 
and'supplonient it where deficient by orii^inal invc-t:ga- 
tion especially du’ccted towanls the elucidation of the 
clieuiical composition and jfiiysiological action of tV*i 
plants and drugs. ' , 

Plants,of historioal and inythological interest which 
hav^e long been used in Indian nieilicine from sup(nvri^ 
tious reasons, tliough possessing little or no mrjif inal 
activity, have not been omitted, as the history pf Tndina 
uiedicaincnts would be incoiupJctr without tnc/n. in 
compiling tljis portion of the work inucli inV:*»csfc'' 
Ijvg informatitai has been de rived Irom Do .hJiiberna'^’is’ 
mUinisiuig work on Pliait Mytladrgy. 

In 188!i one (d us publishoJ a sinular work 4(nitii* .g 
ol the incilicinal plants of Western India and drugv 
sold in Pombay, the great drug market of the i vi* \ 
0\ViTjg the mpid increase in tito study of >rg’vnic 
<i]a‘inislry during Iho last Guv yeai’s rauch* w'Hild 
have to Ixvulded to that work to bring it up tc tsice. 


{ 


PREFAOK 



the!je''IrcuraBtances it h-aa been thought arlvis- 
ahle hi give a greater scope to the work, ,so as to include 
111- Materia Medica of the whole of India, . 


'Whilst making these changes several other improve- 
:nc‘nts have been introduced. 


To i’endor the work more interesting to the Medical 
rrulessiop ihe empirical estiiuatioti of the drugs has 
liAri compared with tlie Lnfoi-matioii <dat;uTiod by 
nu'den) pharmacological research, and in cojuiectidn 
with the principal vegetable poi 8 (jnH toxicological statis¬ 
tics have hec.n introduced. 


It only rcruainH for the authors to thank their 
numerous iHends, quoted in the text, who have so 
kindlv I’endcred willing assistance. . , 


* 


f 
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miST/fy 



PHARMACOGRAPHIA INDICA. 


EANUNOUL ACE.E. 

ACONITUM PEROX, Wall. 

Fig. Bentl, and Tfim,, t. 6, Indian Aconite^ Nopaul 
Aconite (Eng.), and one or more other species of poisonous 
Aconite growing in Northern India. 

Hab —^Temperate sub-alpine Himalaya, from Sikkim to 
, Garhwal. Thi? tubers. . * • 

Ver)incula7 \—Bish or Bikh, dSrive^d from the Sanskrit Visha, 

(mud.), Bachiuib (Bomb.), Yashantyi (Tam.), 
Vasanabhi (Tel. Can.), from* Sanskrit VatsanSblia, Shiiigadio- 
vachudg (Guz.). 

History, Uses, &C—The greater part of the drug is ' 
generally biipposed to bo derived from yl./rmfj but wo have 
no very exact information upon this point. ‘ 

Aconitum luridum, H. f: and T., is fouiul in Sikkim, A. 
Lycoctonxm, TAnn., from Kashmir, to Kumiion, A. Nopelluif, : 

along the tomperato alpine Himalaya in four varieties, 

. viz:, proper, rigidum, multifidum, ajid rotundifoliutn. A: 

pab)%atum, Don., in the Eastern tomperato Himalaya from •' , -P 
Garliwal to Manipur. The last ^ ptidos is considered by tho ^ ^ 
natives of Sikkim not to bo poisonous. (D). O'. 

Hindu writers ijiention no less than oighti-L-n kindn of B;.dj 
or poison, ot which ten nrosairl to bo unfit for inbdieinnJ use 
I **'^C(.mnt ot tlu'ir extremely jioisonou.s proporlies, whieli tlioy / 

exaggerate to .such an extent as t-o say that their tom-h is fitn); . \ 
of tlio eight kinds which may be used, tlint known as 

. * Teliya nppluMl to dtugs mvnm thut thov have li'ea or ndoj 

preserve thnu fcom tlie nWiun of ihemv/e.rj , T.:livu-.tnak,u.ki)rlr/iio^a^ k*' 
oliicli liHs boeu greased to prevent otilorcseence. ^ ^ 
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lag is said to be the best; it is of a 
L’, and in shape like a deer’s horn. Jis 
Aconite appears to have been known to. Jie Hindus from the 
earliest ages, but the Word appears to have been applied also to 
any very poisonous root. The nine virulent poiSons mentioned by 
Sanskrit writers are certainly not all Aconites, as some of them’ • 
are described as growing in partsi of India in which Aconites 
are not found; thus it would appear that the Sanskrit Visha, . 
and its equivalent, Bisli and Bikh,* in the modern Indian 
languages, may be%nder8tood to mean poison, and especially 
Aconite as being the rfiost virulent poison known. The non- 
poisonous Aconites, which are known and used as medicines*, 
have distinct vernacular names. The author of the Makhzan- 
ebAdwiyar and* other Arabian and Persian writers describe 
Bish as an Indian root, and appear to have copied’ their 
accounts of it from Hindu books'; there is some difference* of 
opinion as regards its properties, some considering it to be cold 
in the fourth degree, and others hot and dry; tho latter opi¬ 
nion seems to prevail, as tho drug is recommended in diseases 
arising from cold humours and atrabilis, and also in leprosy, • 
cough, asthma and ulceration of tho throat.t Bish is much 
used as an external application, the root being formed into a 
paste (Icp) and spread upon the skin as a remedy for neuralgia 
and other painful affections, such as boils, tic.; intornally it is 
prescribed in fever and rheumatism, but is generally mixed 
with a number of other drug^, both minoral and vegetable ; 
moreover, it imdergoeb^ a process of purification by being boiled 
in milk or cow’s urine, which must cousidorably diminish its 
activity. In native proscriptions for cough, asthma, and fevers 
Aconite Is conibined with borax and aromatics, sulphur 
and croton seeds are added if there is con.siipaiion. Tlie ' 
famous Indian pill tor bUfiko-bite cemtains iiconito root, white 
.arsenic, yellow arsenic, rod arsenic, herb of AriAoJochia 

* III Nurtlii?ru Imlia pranomiced kl», in .Southern India sh. 

t III Hn*is public siugens employ wilh success ‘the alcooluture. iracouit in 
dose* bf 10 to 20 drops in o glns-i of ciui sticii'-e, of uliich u mouthful is 
taken occaaionalJy Jo clear the Vuicx%—(Uorvault.) 
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iteaia^ fruit of Eandia dumdorxtm in equal parts. Tlieso 
drugs arc rubbed down on a stone witb tbe juico of the Betel 
popper-leaf, and made into pills, the size.of the seed of Ahrus 
jprecatorius (about 2 grs.). The dose is one pill every five 
minutes rubbed down with Betel-leaf juioe until three pills 
have been,taken.' European physicians in India have long 
been in the habit of using Bish as a substitute for ordinary 
Aconite root, and it has of late years been used in Europe as 
a source of Aconitine. As far as our experience goes it is nut 
more dangerous than the mixed roots known in the European 
markets as Gorman Aconite; a supply of Aconite of known 
botanical origin is still a desideratum in pharmacy. Modern 
physiological .research shows that Aconite applied externally 
ficts as h local irritant and narcotic, producing numbness and 
tingling. Introduced into the circulation in largo quantity it 
causes sudden paralysis of the heart-muscle, which appears 
to be due to the action of* the poison upon the vagus roots; 
smaller, but poisonous doses, cause disturbance of the respi* 
ration, muscular weakness, vascular depression, and death. 
Therapeutic doses cause reduction of the force aiid fret[uency 
of the circulation, muscular inertia, and slight tingling in the 
extremities or li{)s. Similar effeer.s arc prod.ucod in man and 
in animals/ Numerous . experiments have been made to 
ascertain the manner in which Aconite iuflnenees vho heart, 
but further investigation is still required to settle thi.s point. 
Aepnito may be used to lower arterial action, and with it exccs^i 
of temperature in fevers of a sthouic type, to relievo over- 
excitation of the Bcnsitivo nerves, as in neuralgia or rheumatism. 
It must bo*borne in mind that its inilueuco upon the motor 
centres aiid nerves is much les- than upon tho sensitive coiiirej^' 
and nervo.'^ and upon the heart.. Atropine jind Digitalis Lave 
been used with Buccess in cases of poisor big by aconite; they 
appear to rcstoro the power of the heart by coimieracting the 
.effects of the poison upon the vagu?s rooto. 


, Description. —The tVeh wot of 

\ described by Balfour f^EJhtb. Nev} PhtL J u.i 


1. jvrocc has bo to 
i.,xlYii., 18^19,) from 
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growing in .tlie Edinbnrgli Botanical Gardens, as hnv 
"z-3 fasciculated, fusiform attenuated tubers, some nearly five 
inches long and 1 h inch in circumference, dark brown exter¬ 
nally, white within^ sending off sparse tongish branching fibres. 
Two kinds of the dried root (BachnSg) are met with in the 
Indian markets. That in general use consists of black, plump 
heavy conical tubers, many of them four inches long, hav'ing* 
a strong disagreeable smell 'like Hyrnceum, and a reddish 
brown resinous fracture in’ dry weather; in the rainy season 
they become toug}i,'®horny and moist, and stain the .fingers 
brosvn when handled. This kind, even when carefully Washed, 
retj;ius its strong smell, which renders it unfit for medicinal 
use among Europeans. It appears to bo iho Toliija Bachnag 
of the books. The other kind, called ^\'’hite Bachnag, exactly* 
corresponds with the doacription of the Bish imported into 
England as given in the Pharmacographia. It may have a 
horny or starchy fracture; in the foivmer case it is more or less 
shrivelled, from having been exposed to heat, and the starch 
grauulesf if examined, will be found altered. 


Microscopic structure. —If'we examine a transverse section 
of a tuber which has not been subjected to heat,* commencing 
from the circumference, we see an external brown epidermis 
composed of compressed cells, among which are some stone 
colls; next wc corno to a' homogcncoirs wliito or yellowish 
starchy parcochymo, and at a certain distance from the circum- 
fcfronce five to six or seven brown vascular bundles, connected 
together by a brown lino composed of a zone of small stone 
cells; inside this wo moot again with a starchy pareuchymo ; 
the centre of the tuber is often fissured. ’ In young roots tho 
vascular bundles uro nearer the centre tlian in old ones. 

CtLcmical covtposilion. —For’ a full account of this, consult 
rharu^acograjfhia, p. 9; Vrngcndor(}] Bcifrago cj. gcrichil 
Clu.m., 1 ). 57-72; Fluckigcr, Archio.f. Bkurm. B, 191, p. JpG ; 
Groves, Phar. Jour*-and Trans, 1873-74, p, 292 ; liijiart on 
Jronilr. Alkaloids, hy Dr. Alder Wright; Ycar-Bocl' of Vharvi, 
1881, p. 27; Dragendorff, Annlyso rhimigve de qnchjues d,i^gv.cs 
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%ef, tradiiitpar Morel, j?. 13. The. following extracts arc 
made from tho last-named work :— ' 


The tubers known as Bish, wliicli have for some time been 
mot with in coinmorce^ contain aU ’alkaloid, which, in its 
• chemical reactions, presents a close analogy with aconitine. 

I find that the alkaloid of Bish, which has been called nepalino 
and pseudg-aconitinc^ can bo quantitativ.ely determined by th\: 

• . same process as aconitine, and that it gives the same reactions 
as that alkaloid. I‘may mention ns a distinguishing character 
ot this alkaloid, its greater solubility in boiling water and its 
being less soluble in ether and chloroform. 1 may, perhaps, 
also mention that unlike the aconitine of Duqnesnel, nepaline 
• prepared by the same process is not precipitated by chloride 
of platinum. Nopaliiie can bo estimatctl by moans of Mayer’s 
solution, ouo c.c. corrospondiug to 0-0388 grammes of tbc-alkii- 
loid ; I hnvo.obtainod from farinaceous Eish extracted by water 
1*81 and 1*82 percent, and oxtrrictod by alcohol 1*15 and TO-j 
per cent, of nopalino. If the action of tlio’alcohol is prolonged 
for several days, a better result is obtained.” 

One litro of Mayor’s solutions Contains 13*510 grm. of per- 
chloricrc of mercury and 49*8 of iodido of potassium. Its 
action-is based upon the formation of a double iodide of the 
alkaloiil very sparingly soluble in water, and composed of 1 oq. 
of ioilido of acoiiitiiic and J oq. of biniodido of mercury. 

According to .Wright and Luff, the formula for aconiiia ia 
C33 pscudo-aconitino. NO' 

F. Mainteliu (Archiv, dcrThaivi., Fchriiary and March, 1885,'. 
givos tlie following as tho conductions he arrives at after 
thorough investigation of the subject of acoiiitino:— 

1. Japacoiiitino is identical with aconitine, and both are 
idoutical with a crystalline beuzoylaconihe. 

2* 'neu'/oylacouine is tlio only active principle of /tco?? 
Napdlm, the other alkaloids coutaiued in tho plant being 
amorphous and pharmacologically unimportant. 

3. Thn activ;3 principle of tiro roots of Aconiiwm farcin ‘ii? 
however pseudo-aconitine or veratroylaconiue. 
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Aconitine anti pseudo-aconitine ai*G pliarmacologicnf 
“’'’^^ntical, Initih consequence of its molecules being larger, more 
veratroylaconine is required to produce the same effects as 
• aconitine. 


5. The difference in the toxicological eflPects of AconUum 
Napellus aud Acotiitum ferox depends entirely upon the rela¬ 
tive amount, of aconitine contained in the two plants respec¬ 
tively, and not, as hitherto supposed, upon any difference in 

the virulence of the active principle of either of them. 

m 

G. AcQuitino and pseudo-aconitine are the strongest known. 
2 )oiaons. 


7. The maximum dose to be given at one time would be 
0-1 ra. g. or 0*5 m. g. per diem. Subcutaneously the dose 
should* be le.ss. 


8. Aconine ISTO*^ ) and pseudo-aconino, whicli are 

probably eitlicr identical or homologous, are likewise poison- 

• ous, but far less so than their mother alkaloids. 

9. Bonzoylaconin.e and veratroylaconine show an interest¬ 
ing chemical and pharmacological analogy to the alkalo-ids of 
tho atropine groiq). 

10. The-aconitine of commerce is either benzoylaconine or 
veratroylaconine in a greater or less degree of imrity; the 
German and French preparations being benzoylaconine, tlio 
English (especially MoiY.on^s) veratroylaconine. 

11. The cause of the difference'in the physiological, eflocts 
of tho variou.s aconitines of coinrnorco depends chiefly upon 
the relative amount of ulkaloidal products of decomposition 
(aeouiuo or pscudo-ar’pnine) which they contain, and which 
do not occur only as such, but also in the form of intermediate 
products of decomposition of aconitine (amorphous alkaloids). 

la. Pure aconitine should yield a cohrurhss solution with 
concentrated sulphuric acid, should iJot turn red on tho addi- 
tion of one or two drops of a concentrated solution of’sugar; 
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^llow precipitate, formed by adding pliospliomolybdic 
^ to solutions of aconitine, sliould dissolve in a few di'ops 
of ammonia without any blue coloration. • 

13. Pure aconitine yields no colour reactions, and those 
formerly suggested were due to impurities. 

14. Hubschmann’s na'pellino is no distinct alkaloid, but a 
variable mixture of aconitine and aconine. 


Sl 


15. Acolyctine and lycoctonine are not identical with aconine 
(pseudo-aconine). (See chemical comp, of A. Lycocionum) 

IG. Aconitinei and pseudo-aconitine do not split up in the 
animal organism, absorption and ejection taking place very 
quickly. 

17. Owing to its virulence, its ready decomposition, and 
the absence of delicate •characteristic tests, the post-morfein 
detection of aconitine as such is very difficult, the symptoms 
and the condition of the internar organs are chiefly to be relied 
upon. 


Toxicology. —Chevers, on the authority of WalHch, mon- 
tions * that the Burmese, during their retreat before the 
British, throw bruised aconite root into a water tank in the 
hope of poisoning the troops pursuing them. The Aka hill 
tribes.on the frontier of Assam make use of a jiaste made of 
Aconite root to poison their arrows. Some of those arrows and 
the root from which the poison was ro[)orted to be obtained 
were forwarded to the Ghemical Analyser, Bengal, in 1884, for 
examination. Some of the arrowheads'were made of iron, others 
of bamboo ; they weiv covered with a dark brown adhesive mass 
which gave the flat heads an oval contour, and this material wa's 
applied for a distance of nearly two inches down the shaft below 
the barb. The adho.'sivo material proved to be aconite, and tlio 
root stated to be (ho source of tho poison ^’as also aconite, but 
the species could not to bo determined. The coarsely powdered 
root rubbed up with water'formed an adhesive mucilaginovni 
mass in every way like tho material found on the arrow he ads. 
It would thus appear that the mot contains sufficiout inliinsic 
gummy material to make a paste on being rubbed up wii h 
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Ycv. ( licp, Clicni, Exum.j Bengal^ for 1884.) About the sanio 
tlmo that the arrow-heads were boiug examiued, the Cheraical 
Analyser received from Dr. G. Watt a small cane basket? labelled 
Mija-mishmi-haihili, which had been purchased from tho 
i\Ii.shrais. Tho basket contained 130 grms. of what proved to 
• be small aconite roots, which varied in weight from 4*2 grms. * 
to *5 grms. The species could not be identified. On analysis, 
the following results were-obtained;—, 

Moisture at 100° C. 18*26 percent. 

Alcoholic extract of anhydrous roots ... 47*91 
Fatty matter of do. ... 0‘-9o5 

Chloroforrti extract of do. ... 0*385 

Crude aconitine. 0*87 

. Aconitine by Meyer’s reagent. 0*777 

Tlic pounded root wdiep mixed with water formed a sticky 
mass well adapted for smearing over arrow heads, for which 
purpose it is stated to bo employed. [Eep, Chcin. Exam, for 
B.ngal, 1885.) 

Cases of accidental poisoning by aconite are occasionally met 
with arising from tho use of tliodrug by ignorant native doctors 
ns u remedy for fever, &c. Homicidal and suicidal cases are 
occaR»*':uilly reported, but are not so frequent as one might 
r ;spect, com idcriug how readily tlio drug can’ bo obtained, 
ami hi.ov well known are its poisonous properties. Chovers, 
'V>r uxainple, states that during tho ten years ending 1869, 
only -thirty-six cases of aconite poisoning came under the 
notice ot the Bengnl CliomieaL Examiner; and Burton Brown 
iM 'wills (inly iiinoteen enses in the Punjab in the years 
;] —73. Tho Btmgnl Chmnical Eramiii^'r stales that tho 
av- n.igi' of five years previous to 1881—82 was 2*4 per ceut. in 
if*!'vfiicora exuiniiied in Ih ngal. In the same jirovince tho 
iiuuil-er of caBoa ofaconiu^ poisoning werein 1881—82,3*1 per 
ut. in 225 viseora oxamined. In 1H82—83,2*0 in 210; in the 
remaining nine months of 1883 hll in 127; in 1884, 1*8 in 
2.17;In in 234; in.]886, 0*37 in 266; and in 1887, 
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.8 regards the percentage of acoiiit<3 cleteotions in articles 
suspected to be poisons^ the following are the Chemical 
Analyser’s figures for Bengal:— 


Sl 


Average of six years ending -March 31st, lb83 ...2*82 


Nine months of 1883.2*20 

1884...210 

1885...;.*..4-50 

188G. 3*10. 

1887. MO 


As a cattle poison aconite is rarely used in Bengal. In 
Madras aconite was only found in cases in Class A, 
human cases in which it was suspected that poison had been 
administered^ and iri which one or more of the following, viz*s 
viscera, vomited matters and stools were forw’arded for 
examination : — 


Year. 

No. of cases examiucil. 

Aconite dclccleil. 


1882 

152 

4 


1883 

123 

2 


1884 

85 • 

1 


1885 

81 

1 

' 1 

188G 

84 

0 

1887 

76 

4 



No aconite detections are recorded in Class B, viz,, food 
and other articles suspected to ))o poisons. 

In Bombay tw^o detections of aconite were made in J879-S0, 
one in Inmiaii viscera, and the other in food, the totM ninnbor 
of examinations made in thf same year being 105. In ^ 
two detections were made in a total of 88 .exnnunations, o-uc 
in human viscera and the other in liquor. Dr. Lyon remarks 
that aconite (like datun\) a])peftrB to be occr-sionally used 
by native liquor dealers for the purpose of conferring 
additional intoxicating power cru alcoholic liquor, 'r .ri etrmo- 
with f’?4al resnltn The Bombay Ar.aJyscr's rcpoitr* f«..- o r. 
years ending 188t show only six auointc . 

three.of which were accidenlai. 
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Dr. Center reports that aconite is not' often 
used as a poison. The returns show the following percentages : 
1879, 1*8 detections in 162 examinations; 1880,0*5 in 194; 
1881, nil in 186; 1882, 1*9 in 201j 1883, nil in 194; 1884, 
nil \n 200 ; 1886, nil in 234; 1886, 0*35 in 272; 1887, nil 
in 228. 

In the North-West Provinces and Oudh four detections 
of aconite were rnado in % total of 156 examinations in 1879, 
and in 1882 three in a total of 156. In the other years,, from 
1879 to 1887, no detections were made. These figures cannot 
be compared with those from other Provinces, as no distinction 
is made between human viscera examined and substances 
suspected to be poisonous. The aconite root usually soldin the 
plains of India is ill-suited for homicidal purposes on account 
of its strong hyraceum-like odour and dark colour. It is 
probable that in Eastern Bengal aconite root in its natural 
condition is ipore easily obtainable than in other parts of the 
country. The strong smelling aconite appears to be used 
chiefly for poisoning tigers and other beasts of prey. Aconite 
has been detected in cattle poisoning, but its use is extremely 
ra re. 

Commevcp .,—Aconite root (Bachn%) isim23orted into Calcutta 
and otlier Indian markets chiefly from Nipal; the black strong 
smelling kind is almost exclusively used in this country. 
average price is 9 — 10 aiiuas a pound. Othev Vernacular 
iirunes for it are Mithabinh, Sringibish, and Dagra^ 

Whit ' Bach nag can bo obtained for tho same price from 
Calcutta.. L appears to have been brought into commerce for 
export Lo Europe. 

In the Southern Concan Lagenandra iodcaria is known as 
Vats an a bh. 

Some jiarccds of Aconite root met wilh in the Indian markets 
urc .‘o .posed of much smaller tuj}ers than those usually seen, 
Mild are cvidmCy obtained fixim a different plant than A. 
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probably from A, Napellus^ ; they have tbe usual strong 
liyraceum odour. In Madras it is sometimes mixed with tbo 
roots of Gloriosa superhd,. 

ACONITUM LYCOCTONUM, Linn, 

Fig. — Jacq. Aust. 4. t. 380. Royle III. 56. A. leave. 

Hab. —West temperate Himalaya ; Kumaou to Kashmir, 
Ku?*o‘pe, N. Asia. The tubers. 

Vernacular. —Khauik-ct-zeib (Arab.), Bikh (Hind.) 

History, Uses, &C.—An Aconite called TO XvKOKrOVOt/ 
is mentioned by Galen, ^vkoktovos^ or tbe wolf-slayer, was a 
name given to Apollo, tbe God who averts evil. Aconite was 
used by the ancients to destroy wild beasts. Amongst tbo 
latter Greets, Apollo was the Sun-God; for those reasons, 
possibly, the yellow aconite has been named Lycoctonon. 

Ill 1865, niibsebmann announced that be bad discovered in 
the root and rbii^ome of Aconituvi Lycoctonuin two now 
alkaloids, which he named lycoctoniue and . acolyctine; they 
differed from one another notably in their solubility in ether 
. and water, lycoctonine being soluble in other but obly sparingly 
in water, whilst acolyctine w^as insoluble in other, but 
dissolved by water. Hiibschmann, however, subsequently 
stateJ that acolyctine was probably identical 'with the 
napelline he had obtained from A. Napelhis. Lycoctonine 
has been examined chemically by Fliickiger and by Hragen- 
dorff, whilst physiological experiments by Klebs showed that 
it Was much less powerful in its action than aconitine. 
Schroff, jun., found that different samples of napelline 
(acolyctine) of commerce varied both in their chemical 

* The Aconite of the Greeks and Romans, the dK6viTov irefyov of Dios- 
corides is generally considered to be A. Xapiilltis; Khanik-chzeib and 
Khdnik-el ncmir (wolf strangle, and panther strangK‘) are Arabic names for 
poisonous Aconites. Ibn Sina says in the Kanim that they kill wild pigs 
dogs, tigers and panthers, anti are not nscjl medicinally. (Conf, Dioscorulcs 
iv, 76} Plin. 27, 2; Theophr, H, P. JA., 17. ‘ 
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aiid in the degree of physiological effect they were 
capable of producing; lycoctoniue was less active. He also 
pointed out the fact that the presence of these two alkaloids 
was- an insufficient explanation of the powerful toxic action 
which tho root of A. Lycoctonvm possessed, and thus threw a 
doubt on their.being the only active principles contained in it. 
In all these,physiological experiments, as well as others b}- 
• Schi’ofl’, sen., Buchheim, Eisenmenger, and Ott,. the identity 
of ii.'iptdlitio with ucolyctilie has been assumed: no trial was 
made with acolj^ctino prepared from A. Lycocloiium. To throw 
more light upon these matters {see also Chemistry of A. ferox), 
Mestra. Drngendorff and Spohii{Z-^/teZrm. Zeitsch, fiir Russland 
xxxiii., 313—381), investigiited the roots of A, Lycoctonum 
collected in Switzerland in July 1883. 




fsolution of the alkaloids ,—Tho method adopted by tho 
authors was Duquesnel's modifiod as follows: — 

Two kilos of tlio powdered .rOot wore mixed with tartaric 
acid (successive portions of 10 ‘and 5 grains) and exhausted 
with strong spirit; for this, three macerations sufficed. The 
Tinctnro was concentrated, mixed, with water, filtered, and 
rep ‘at(;(11y agitated with etliur whilst still acid. The ether 
removed traces of an acid resembling protocatecliuic, but 
b( iizoi'- arid coidd nut bo dutricted. None of the acid decom¬ 
position-products of the alkaloids presently to be described 
(’uidd be found, a proof tliat a suitable method of extraction 
had been adopted. 


The liquid, after cxliau.^tiou by etber, was made alkaline 
with bicarbonalo of soda, and again agitated with ether, 
whi' h now removed a quantity of alkaloid. After exhaustion 
wilh ifthcr, chloroform cxtraci-ed a further portion of alkaloid 
■^Vom the alkMlino licpiid, iu which, after this treatment, only 
hut'cs of alkaloid could be- deif cLed. 


Tin f bhereal solutions* were evaporated' to dryness and the 
alkaloi.h in which Htihschmahn's lycocionine was anticipated, 
was purifiod by powdering, (ligt "ling with oilier, evaporating 
ihe etl.orcfd feolulhjii, and repeating the ti‘eatn;ient until the- 
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dissolved easily and completely in the ether. It .waS' 
fially obtained, in the form of a pale yellow resinous maSs, 
yielding a white powder and dissolving completely in dilute 
acids. No attempt to crystallize it was successful. 


The alkaloid dissolved by chloroform was purified by similar 
treatment with ether, wliich solvent removed a notable quantity 
of the first alkaloid. . A.fter purification by solution and treat¬ 
ment with animal chal’coalj the second•alkak)id was obtained 
in the form of a white or pale reddish powder. * Fifteen kilos 
of the dry root yielded 170 grams. (1‘13 per cent.) of alkaloid 
soluble in ether, and 120 grams. (0^8 per cent.) of alkaloid 
soluble in chloroform. 


Alkaloid soluble in In this lycoctoninb was antici¬ 

pated, but it was found on examination to differ materially 
from that alkaloid, especially in being non-crystallizable. As 
it could not be' identified with any known alkaloid, the name 
of lycacouitine was proposed for it. 

Ultimate analysis showed the probable formula to be C^' 
H^1rN"0'^+211-0, the two inoleoules of water being givon oil 
at a temperature of 110° C., at which, ho^N over, the alkaloid 
itself undergoes change. The accuracy of the formula was 
confirmed by the examination of the salts -as well as of the 
platinum and gold compounds. The latter, and, indeed, the 
double salts geabrally, are unstable, suffering partial decom¬ 
position when washed with water. 

None of the salts could be crystallized, but as they are easily 
diflusible, they are probably crystallizablo. 

A teu per cent, solution of lycaconitine in absolute ah ^hoi 
is dextro-rotatory (n) = + 31’5°. After drying in. vacuo, 

lycaconitine begins to melt at 111*7°, and is completely fubcd 
at 114*8° (corr.) ; the alkaloid uudergoe.ii, as previously 
observed, partial decomposition. 

The reactions of lycaconitine show bat litt le that is chfi- 
racterislio. ^\ith sulphuric acid it givc.;i a reddislubrovii 
solution; sulphoselenic acid is coloured rose or palf ^ 
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blet; this reaction is not exhibited by aconitine, nepaline, 
or commercial lycoctonine. Syrupy phosphoric acid yields, 
with lycaconitine, a violet solution when warmed. Lycaconi- 
tine is incompletely precipitated by caustic potash, ammonia, 
and alkaline carbonates; strong alkalies partially decompose it. 


The foregoing details suffice to show that lycaconitine is not 
identical with Hubschmann’s lycoctonine or acolyctine, nor 

with aconitine oi? nepaline, or indeed with any known alkaloid. 

* 

‘Alkaloid sparingly soluble in ether ,—This alkaloid, extracted 
with chloroform, after the separation of the lycaconitine 
by ether, differs so strikingly from Hlibschmannas acolyc- 
tine that the possibility of identity appears to be excluded. 
It was named myoctonine, in reference to a species of aconite, 
myoctonon, mentioned by Pliny. It is amorphous, and the 
salts it forms could not be crystallized. Analysis showed the 
formula of the alkaloid after drying over sulphuric acid to be 
027 g«o 0^, and the correctness of this.formula was con¬ 
firmed by an examination of the salts. Bisulphide of carbon, 
absolute alcohol, benzol, and chlorofoi'm dissolve the alkaloid 
in almost kny proportion. The taste is bitter, not pungent. 
It is dextro-rotatory, melts at 143° to 144°, and gives a preci¬ 
pitate with alkaloid group-reagents, but yields no chafacter- 
istic colour reactions. 


Warmed with 4 per cent, solution of caustip soda, myocto¬ 
nine decomposes, like lycaconitine, into lycoctonine, lycoc- 
tonic acid, an alkaloid resembling acolyctinc^ and a fourth 
body the nature of which could not be ascertained. From 
this it is evident that the long-continued heating with car¬ 
bonate of soda, to wffiich Hlibschmann subjected the alkaloids 
originally present in the root, converted them into lycoctonine 
and lycoctonic acid; one or other of these then probably yields 
acolyctine by further decomposition. Physiological experi¬ 
ments with lycaconitine and myoctonine conducted by M, 
Salmonowitz showed the latter to be a pt)werful poison 
resembling curare in its action^ and acting most energeticallv 
when introduced directly into the circulation. The sub- 
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J^TjtMeous iujcction* of 0*075 gram*, of nitrate into a cat producea 
^clistiuct toxic symptoms, and the injection of 0*1 gram, was 
'always followed by death in’ .twenty to thirty minutes. 
Mice wore killed by one milligram in three minutes. Lycoc- 
tonine and lycaconine, the decomposition-products of lycacoui- 
tine and myoctouine respectively, were found to resemble the 
original alkaloids in their physiologrcal action, but to be less 
powerful. (Year-Boo/i of Pharm.^ 1885.) 


ACONITUM HETEROPHYLLUM, Wall. 


Fig. — Bcntl. and Trim., t. 7. 


Hab. —West temperate Himalaya from Kuraaon to 
Hansora, The tubers. 

Vernacular.—(Ilind.), Ativish (Mar.), Ati-vadayam 
(Tam.), Ati-vasa (TeZ.), Atavakha-ni-Kali (Guz.), 

History, Uses, &c —The earliest notices of Ativisha* 
are to be found in Hindu works on Materia Meclica, Silrauga- 
dhara and Chakradatta, where it is recommended as a remedy 
in fevers, diarrhoea, dyspepsia and cough, also as an alexiphar- 
mic; those in Arabic and Persian works are short, and 
apparently copied from them ; they direct it to be prescribed 
in combination with aromatics, astringents and sometimes 
with other bitters, such as Bonduc-nuts, Tinospora, llolarrhcna, 
&c. It is an ingredient in Bdl-goli, a pill given to infants to 
keep them quiet, which contains thirty-one drugs, of which 
three are narcotics, viz., * Bhang, Opium and Datura, and the 
remainder bitters and aromatics* This pill is sold by all the 
native druggists, and, it need hardly be said, is most fatal to 
children. The author of the Makhzan-ol-Adwiya calls Atis an 
Indian root, resembling a small specimen oi Aristolochia hnga, 
and says that some authorities describe three kinds, viz,, Atis, 
Part-bikhta, and vSluimkand ; but others only two kinds— 
white and black. He say^it is aphrodisiacal and tonic, checks 


^ Ail-visha. pounteractincr poison. 
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,,„^^aiTlioea, and removes corrupt bile and cold linmoiu’S and tho 


Sl 


diseases arising from them. 


The early English physicians in India appear to have been 
chiefly impressed with its antiperiodic and tonic action in 
fevers^ and the drug has until quite a recent date been much 
administered as an antiperiodic in doses of about oO grains 
every four or six hours. ’The discovery that tho active prih- 
ciplo, Atisiue^ is only present in very small quantities in Atfs, 
seems to* have broughff^the drug into discredit, and the 
European demand for it has much fallen off. The evidence 
collected by Dr. G. Watt for his Dictionary of the Economic 
Products of India indicates that Atis is now considered an 
indifferent antiperiodic by medical men. Dr. ]\I. Sheriff con¬ 
siders that the ordinary doses are only useful as‘a tonic, and 
that tsvo drams or more should.be given as an antiperiodic. 
Probably the native estimate of the drug., as given above from 
the Makhzan, is not far from the truth, ui;:., that it is tonic 
and digestive and often useful in dyspepsia with diarrhoea. 


Description. —The drug, ns sent into commerce, may be 
divided into two portions, grey arid white; tho grey shrivelled 
.tubers, which are larger and longer than the white,* are the 
m lhor roots, and aro often separated and sold at a' lower 
price. The young daughter-tubers should bo quite plump, 
externally of a pale ash colour, slightly scarrerl from the abra¬ 
sion of I’ootlcts, from | to. 2 inches long, obconical, or almost 
ovoid, with a thin tap-like extremity, which is sometimes 
duublo-, or has a tendency to divide;^at tho summit there is a 
scaly leaf-bud. Atis should break witli a short starchy frac- 
luvQj presenting a white surface, near the circumference of 
which sever il vascular bundles aro observable with the naked 
eye; it sliould taste purely bitter, and have no particular odour. 

Microscopic strnctitre ,—The tubers consist of a delicate 
cQlluhir p^irrmchyme filled with starch, in which are to bo 
obsorvod about four vascular iJiindles, which, in the young 
tuber, are near the centre^ but subsequently are removed 
towards the clrcumfcv ence.* The epidermis consists of light 
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tabular cells; the brown zone seen in Aconite is 



ent. 


Chemical composition .—The authors of the Pharniacographia, 
upon the authority of Broughton, state that the root contains 
a well-defined alkaloid of intensely bitter taste, Formula 
H 74 . ]^<2 Q 5 obtained from concurrent analyses of a platinum 
salt. Wright (1878) percolated the powdered dry root with 
alcohol containing a little tartaric acid, and evaporating the 
percolate he obtained ultimately Broughton^s alkaloid atisine. 
This was uncrystallizable, but with hydrochloric acid and gold 
chloride, he obtained a crystalline hydrodicliloride, 

NO** HCl, AuCF, from which he suggests that 0^“^ NO* 
may prove nearer the correct*formula for atisine than that given 
by Broughton. Atis. has recently ’ (1879) been examined 
cheinically by Wasowicz. The general results of his investi*- 
gation are : that he found the root to contain—( 1 ) a fat of 
soft consistence, probably a mixture of oleic, palmitic, and 
stearic glycerides; ( 2 ) aconitic acid; (o) an acid related to 
ordinary tiinnic acid; (4) cane-sugar; (5) vegetable mucilage; 
( 6 ) peebous substances; (7) atisine, the alkaloid already 
observed by Broughtou; and probably another uncrystallizable 
alkaloid; ( 8 ) starch. The root contained 2*381 per cent, ofas^h 
that dissolved partly in water and partially in dilute hydn - 
chloric acid. Experiments made in administering the alkaloid 
to rabbits show that it is not poisonous. The quantity in ilu^ 
root IS exceedingly small (,§^5 of] per cent.). The purified 
alkaloid is white and uncrystallizable; of its salts, only 
the hydrochloratc, hydrobromato and hydrlpdatc are cryslal- 
lizable. {Archiv. der FharmaciCf V'^ol. XL, p. 19.) Atisiuo w!ien 
dissolved in sulphuricacid gives a purple colour, a reaction which 
has been obsorwd by E. Z. Gross with coptine obtaini?d from 
Coptis (ri/olinta; and with hydrastine, one of tho alkaloids 
of Hijdyastis canadensis, plants belonging to the same natural 
order. 


Comnierce ,—Atis comes into the plains tlirongh the principal 
towns of Northern India; it would appear that in some pacts 

i a 
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luclia other roots are sold as Atis, [Pharmaco- 
(jraphia, p. 15.*) The average price is Eupee f to 1 per lb. 
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ACONITUM PALMATUM, Don. 

Hab. —Temperate Himalaya from Sikkim to Garhwal, 
Wishrrii, The tubers. 

Vernacular, —Bikhina, Bishma {Hind,), Wakhma or Vakhraa ' 
(Bomb,). 

a 

History, Uses, &C. —It is impossible to trace the 
history of this drug in Indian and Persian works on Materia 
Medica, though doubtless it is one of their non-poisonous 
kinds of Bish. The author of the Makhzan-el-Adwiya notices 
it as a non-poisonoiis kind of Bish, and says it may he pre- 
sf.ribed in the SJuno manner as Atis. In English works upon 
indiiin drugs, it appears to have almost escaped attention. 
i)r. Buchanan, in his account of the Kingdom of Nepal, 
enumerates four kinds of Bikh, of which Bikhma is one; he 
describes it as a powerful bitter: it is a rare drug in most- 
parts of the country. Bikhrna is intensely bitter, like quinine, 
ami is administered by Native doctors in combination with 
black pepper, or mace, in doses of about eight grains, as a 
remedy for pains in the bowels, diarrha\a, and vomiting; also 
to destroy intestinal worms and to removo costiveness, 
rhxternally it is applied in rheumatism. From its sensible 
pr<,‘portics we may ooiichulo that' it would be likely to 
prove a valuable tonic and digestive; but unless it is much 
more powerful than Atis, its high price and rarity will prevent 
iis general use. 

Description, —Tuberous roots of a light brown colour, 
2 t o 4 inchps long, much resembling some samples of horny arid 
fiiriuaccous Bish in structure, hiit diiTt'vhvj front th^m in heinq 

* 'the rhizome of Cryptovoryne spiralis, which hus lately attracted atten¬ 
tion* I} bciii" offered for sale in London as a hiiid of Ipecaenanha, is the root 
rrh.rfcd to; it known in Madras as Natiii-ati-vadayam or country-alls. 

ifjmutioa.) 
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The tubers break with a short 
stance is either white aud farinaceous, or horny and 
Yellowish ] both kinds of tuber have a pure persistent bitter taste 
and no acridity; the horny tubers when moistened develop a 
pungent smell like nasturtium, 

Microscof ic structure ,—The tuber is composed of a starchy 
parenchyme, with from 6—12 bundles of scalariform vessels; 
in young roots.these are crowded together towards the centre, 
but in more mature ones tho}^ are nearer the circumference; 
there is no brown zone cminecting the vascular bundles. 

Chemical composition .—Bikhma has been examined in Prof. 
Fliickiger’s laboratory by Mr. Yilnichiro Shimoyama, who 
reports as follows:—Ten parts of the powdered tubers with cme 
part of slaked lime and about 100 parts of water^were dried* 
The dried powder was repeatedly extracted by a sufficient 
quantity of strong alcohol, and the latter removed by distil¬ 
lation, to the residue a little acetic acid and water was ridded (o 
get rid of resinous matters. The tiltrate was further purified 
by mca is of ether, and the alkaloid precipitated from the 
acetic solution by adding caustic lyo. By repeating the samo 
trentment the alkaloid was at last obtained as a perfectly 
wliite amorphous powder of decidedly alk’aliue reaction, and 
a very persistent purely bitter taste. The alkaloid dissolved in 
excess of hydrochloric acid, yielded needle-shaped crystals of 
the hydrochlorate, which were not produced when a neutral 
solution was us(‘d. The hydriodate was also found to bo 
crystallizablo, but not the picratc, ciiromate, or ioduhydrar- 
gyrate. The aqueous solutions of the alkaloid were precipi¬ 
tated by bichloride of mercury and by taonic acid, not by 
iodide of potassium. The alkaloid was found to be readily 
soluble in alcohol, chloroform, bisulphide uf carbon, benzol nod 
ether, but none of these solucious affor ded cryst ils ; it wa < 
dissolved by concentraiod sulphuric acid, and tlie yellowish 
soluti'-u gradually assumerl a splendid purple colour, listing 
for a day or n ore; it turned viedot on addition of a f ov drops 
of water. If the alkaloid is evaporated at 100° C. 'a. iih phos¬ 
phoric acid, a fine violet hue is also produced.*^ 


fracture, and 
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FHickigor remarks:—'‘Tlie alkaloid which Waaowicz 
racteJ from A. heteropliiiUum iu my laboratory is the same 
as tliut yielded by the Wakhma tubors.” 


Cej/ijaerof —Bikhma is brought in small parcels to the Indian 
cities by religious meiulicants. Value Rs. 2 to Rs. 6 per lb. 
according to the quantity in the market. 


JADWAR. 

The great purifier, or ffiitidote. Arabic'form of the Persian 
Zadwi'n-jlj quasi j'j In ZEtius the Greek form is C^&oap 

and -Myrepsus writes rCerivapiov. The Persian plant is also 
called iMah-parwin (Moon and Pleiades), probably because 
it blossoms in the beginning of summer when the Pleiades 
rise. Min.'(;r calls it Zedoar,— 

“ Adpriinc >iinnpti.s zedoar obstare veneuifl 
Aftlrnmut/* 


History, Uses, &c.— The history of this drug is beset 
with many difficulties, on account of the vague ineauing of the 
term Judwiir; the naino hy which it is generally known, and 
which appears properly to mean the great antidote. Under 
Jadwiir, the author of the Makhznn-cl-Adwiya gives Autila as 
the Arahic name, and Siituryi'e,* us the Grwk. .Speaking of 
Hi li he .ava that the Jfindus suppose that the only plant 
whieh can grow near it is the Jadwar, which is an antidote to 
ii, Mid lhal. they also affirm that there is a kind of rat, 
ealleci ‘Bish mush l.islui,' which lives upon Jadwdr, and is an 
antidote.to [fish; this is the Biika-Bish Mush of Ibu Sina 


■ ni....cori.lLS ar«. iibe8 two kiu.ls ot a-aripiop (HI. J34-135), botli reiiuted 
to tie u|.liio.li*iacal; see also I'hny on SaUrioii (23, («, 63). A|Miiciu8 
P.atonitii' Hny„ of Satyrioii: Alii cinos, alii imnion. Galli vin. n Grtccis 
siCyi ioii.ulii tiiiiaticon.iilli grrpiiion, Itali pi iapisoiin., /Kjjyptiis oi-eisalitcsion 
aliit.itoii, iilii inene, alii tomiinulis, Noopliytns qaaiks of dvravpa i.s nu 
nonjolr ; )..-ukii - of Znlimr he oiys Hi ,cnarAr,a. 

lb , like 11 amall, ilry, black eliestinii.; Biu-bosi mentions Z. doni-m and 
■/. .iiban re. tuo'distinct drugs on sale at Caiinanove. (Cf. Salmasiut de 

ilObiGil. 'Anb iiOCi' if I * 
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name .Nirbislii he explains incorrectly as Isiv, tl 
antidote to Bisb, the poison*; he describes five kinds — 

1st —Khatai, black externally, purplish brown internally, 
scorpioid, knotted, tasting sweetish at first, afterwards very 
bitter. 



2nd —Outside and inside brown, or yellowish brown. 

Srd —Outside and inside black ; when rubbed down it has a 
purplish tinge, bitter. This and the -second kind come from 
Thibet, Nipiil, Mora/ g and Rangpore. (These three kinds are* 
probably the roots of some kind of Aconite or Delphinium.) 

4tli —Blackish, bitter, size, of an olive, comes from the 
Deccan hills, probably the tuber of a Curcuma. (The Gcdwar 
tigured in Clusius' Exotica, p. 378, appears to be of this 
kind.) 

-Spanish, called Antila, black, soft, very bitter {dvrovpa 
probably Aconitum Aiithora),^^ 

Of these, the first kind is said to be most esteemed. It 
would appear, then, that the term^ Jadwar has at different 
times been applied to various tuberous roots supposed to have 
alexij)harinic properties, and that in India it is now applied to 
the root of a Delphinium or Aconite, at present known to the 
Hindus as Nirbishi, a term which, like »ladwar, basal different 
times boon applied to very diftcront plants. Roylo tc'lls ns 
tliai the host Nirbisi is brought down from Bisstdiar and 
Amritsar, and is fusiform, and resembles Blkh; when cut it ie 
of a brownish colour and slightly bitter and acrid. Aitchison 
says that Jaflirav-^i-Khatai is the tiame in Loh for the root of 
an Aconite importt'd from Nipal viti Lhassa. It is called in 
the Bunjaul) Nirhisi, by Bhoteas in Leh V^ongUy and by the 
Yarkandis Farji; it is poisonous, and,is administered in cases 
of poisoning and in severe^ illness, such cs cholera, and is 
carried as a talisman about the person. Ulasr iMuharrir says 


* Nirvishfi is a Sanskrit, adjc^itive meaning “ not poisonous," iiiui nij. ska 
or nirvislii is never applied to uronite b} medical writers, but iienof.s a 
peculiar grass, used an iin iinriante to .eertam poisons, nnmely, 
htonuct'ijkiiln, Ltim. —(Z)r, Rtce ) 
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alse Jadwar is prepared by boiling the roots of some 
10 milder kinds of Bish in milk, and colouring them; it is to 
be distinguished from genuine by its parting ^vith its colour 
when dipped in warm water and wiped with a cloth; it has 
also a shrivelled appearance, and- the central portion to which 
the colour has not penetrated is pale; instead of being 
iutensely bitter, it is slightly acrid. 


Native medical works abound in absurd stories concerning 
this article, and its wonderful power as a tonic and alexi- 
pharmic; it fetches a li^’h ptice, and is genendly kept in 
metallic mercury to prevent its being injured by iusocts; 
sometimes it is preserved in oil.' 

Jadwar appears to resemble much the Tienhiung of the 
Chinese, which is said by Dr. Porter Smith to be derived from 
Aconitum variegatum. Like Jadwar, this drug is blackisli- 
bi’own iuternaily, and rnore or less moist, having evidently 
undergone sonio kind of preparation.' Dr. Morrison, Medical 
Otricevto II. M.’s Consul at Newchwang in Manchuria, raention.s 
in a recent Consular report that Manchuria exported in 1884, 
1 ■>,800 lbs. of the roots of Aconitam Anthoray harhatum, and 
E!.'.ch':ri (?) for use in medicine gn account of their stimulant, 
diuretic and alterutivo properties. 


Description. —\Vhat is considered now to be genuine 
Jadwar in India consists of small blackish-brown tubers, some 
irr gularly ovoid, some conical, seldom more, than one inch 
hmg and half an inch in diameter; they are somewhat wrinkled, 
nd bear a few horn-like projections; which are the remains 
rootlets; at the crown there is a scaly leaf bud. Whqn in 
*good couiliiion the tubers are softlnli, and cut like a piece 
of dry liquorice extract, tlie colour hoing a uniform dark 
Wown throughout; to the naked eye the cut surface appears 
htruf.dnrclG.ss, and might be mistaken for an extract; it has a 
soinowhat fruity smell and bittt?r taste. 

Microsciipk. sirf(*!turo .—A transverie section shows a dark 
bi’own epidermis, C'nnpo.Hod of compressed cells, an outer ring 
c/f purouchytne, the (H‘11 s of which contain starch grauulea and 
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brown granular matter; within this are from 5 to i 
vascular bnmlles, connected together by a cainbial zone, made 
up of several rows of small, dark brown cells ; the position of 
the* bundles is very irregular, consequently the zone has a 
peculiar waving course. In the central portion of the tuber 
starchy parenchyine is again met with ; the starch has not been 



altered by heat. . 

Chemical composition ,—Twelve ounces of the roots treated 
by Dragendorff’s process for aconitine, yielded no trace of 
alkaluid'upon evaporation of tbe benzine solution. The treat- 
m(;nt of tbe drug by acidulated water extracted a.largequantit > 
of black extractive wliicli was almost entirely soluble in alcohol. 
It seems probable that the roots undergo some form of prepara¬ 
tion during which-they are charged with foreign extiacti\'_ 
matters, and probably rendered almost inert as a medicine. 

•OenuntTce.—Jadwar is brought for sale to the Indian cities in 
small parcels by religious mendicants. 


DELPHINIUM ZALIL, tch, ct llemsley. 

Fig.—Trans, Linn. Soc. Scr, 2. Bot. Vol iii., JV. 3. 

Hab.— The Badghis and Khurasan. The herb. 

VryiKtcul^r, —Zarir [Arah.), Z-dil, Asfrak, Asperag . 

Triiyaiiuiii, Gul-jalil (Bomb.), Giifiz, (ihu/j.). 

History, Uses, &C.— in Hindu medical works n. dm- 
called Truyaiinina is frequently incnti= iu‘d as a remedy to’- 
enlargement of the abdominal viscera; it aiipcai's to liavc 
w’cll'knowii, as it has numerous synonyms such as ^* d^uh ,^^ 
.Ihihibhadra, ISIaiigalya, Mtiugr.lyarlui, and Arjaka, signifying 
that it was considered to be very auspicious.I'ho same namo 
is still current in Northern hulic ; nd Gu/.'.rat tt:> itulinaio 
the drug imported from l^rsiu under Uio m i no oi Ze lil,' and 

♦ Yellow U a most auspicious colour amongst :'>e the 

the hrulo are ihcil ol this colour. The wonl T- tynmana titn? csixis ir/i Ari 
Versian Uinguugc, with llm lueriuiug of “ \vn\ dial 
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iG(i ill ^laliouiGtcici worlis on AlntGrin j^Xoclicflns Xiirir. In 
jal and Southern India, the driig is unknown, and Ficus 
heterophijlla, Linn, fil, is used as a substitute for it under the 
names of Ihihibaliula and Valli-teragarn. The author of the 
iMakhsan-el-Adwiya says :—“ Zarir grows in the Khorjdu hills 
and is called Asfrak by the people of Shirdz, and Arjikan by 
the Greeks*; the stem is about a span high, flowers yellow, like 
those of Asfar-i-barri, surrounded by a few soft prickles, 
leaves yellowish, small, root more than a span long. Asfrak 
is cold and dry with slight'heating properties ; also detergent, 
'ancdyue and dinretic; is useful in spleen, jaundice and 
dropsy ; mixed with barley meal, it forms a poultice, which is 
of much service in inflammatory swellings ; its ashes are useful 
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ill itch. Maximum dose 5 dirhems t; it is also used as a 
yellow dye.” In India and Persia it is now chiefly used for 
dyeing silk. Edgeworth brought this drug to notice many 
years ago, and supposed it to be derived from D, altissimum. 
The true plant has been discovered by Aitcheson in the 
moistcr localities of the Badghis and Khorasan at an altitude 
of o,000 feet. He says tliaji when in flower it gives a wondrous 
golden hue to the pastures. (One of the Sanskrit synonyms 
ib Sita or moonlight.) 


Description. —The drug consists of the flowers^ loaves, 
flower stalks, and a small proportion of the immature fruit, all 
of a light greenish yellow colour, and having a somewhat 
hoiicy-like smell; the flowers are pubescent; many of thorn 
tolerably perfect, resembling in size and slmpe those of the 
common single Larkspur; the fruit consists of tliice follicles, 
>vliikii .'n’o arraugcfl like those of the acotiilo and dehisce on 
Ihe ii side; they are marked with prominent loiigit.udimil ribs, 
hsve ])(jiTitod apict s, and are supported upon a stout curved, 
p. iluucle; the soe<is are uumerou.s, angula*. mid of a light- 
br >\vu colour. The drug when plac ed in walor iininediattdy 
ilngeii it a l.‘right yellow, and coirmuiuieatc ; a biitcr taste to it. 

* Arjikan is apparciitlv tlic iSaubkrii word 

t ilirli*'iu:j "’2 Pi ‘'lain^.ia 2-1 heurii in df curtion. reformer to the 

• hemw’al eoiupoiition will <liow that tlaa do^e may prove dangf*roia». 


1 * 
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{croscopic structure ,—The seeds are thickly set with white 
feather-shaped hairs, arranged in rows. 




Ohemical composition,—The drug reduced to powder lost 
23*5 per cent, of moisture when heated to 100° C. The as\i 
amounted to 17*8 per cent. Treated with 94 per cent, alcohol 
13*4 per cent, of a dark reddish, bitter, acid extract.was 
obtained. The extract was mixed with water acidulated with 
hydrochloric acid, and repeatedly^ agitated with ether. 
During agitation, blackish resinous matter separated, while 
. tho ether became turbid from the separation of a white 
principle. 

On liltratioii of the aqueous solution 2*6 per cent, of a dark 
resinous body was obtained, which was soluble in ammonia to 
the extent of 2*54 per cent. Tho ammoniacal solution was of 
a dark brown colour, the addition of acids caused the precipita- 
^ tion of dirty yellowish flocks; this principlo had the pro¬ 
perties of an acid resin. The residue insoluble in ammonia 
amounted to *06 per cent., and was white; it was not further 
examined. 


• Tho ethereal solution after filtratioVi yielded 163 per cent, 
of extractive, the residue on the filter was white, and had the 

• physical characters of the principle left after th (3 action of 
ammonia on the black resin already mentioned. The ethereal 
extract was rcdissolvcd in ether, and agitated with ammonia. 
On separating the ether, it left on evaporation *69 per coat, of 
a greenish-yellow oily residue, from which a white crystallwie 
principlo slowly separated. This crystalline principle will bo 
referred to again. The arnraoniacal solution yielded with acithj 
brownish-yellow flocks, which had the properties of an acid 
resin ; this principle W’ould appear to be similar to the* dork 
resin left as a residue after agitation of tlio original aqitoous 
solution with ether. 


Tho original aqueous a(‘id solution h ft after sei^aration of 
the ether w'as repeatedly r.gitated with amyli ’ alcohoh Ti e 
separated amylic alcohol was iigilaied with ntninonia,v'i^yl..\ h 
becarno coloured of :i deep yellow hue; on .npaia%tqii, tl)o 
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NIGELLA SATIVA, Silthorp, 



Fig Zorn. Ic. 119. Small Fennel-flower (Eng.), Nielle^ 
Tout© epice (Fr\). 


Hab. Tho Mediterranean countries. Cultivated in India. 
* Vernacular. —Kalajira, Mugrela {Rind., Beng.), Kalonji 
(Bomb.), Karun-shiragam (Tam.), Karijirigi (Can.), Nalla^ 
jilakara (Tel.), Kalejire (Mar.), Sbuniz^ Siyab danah (Pers.). 


History, Uses, &C. —According to Birdwood, it is the 
'Black Cummin of tlieT^ible, the Melanthion of Hippocrates 
and Dioscorides, and the Gith of Pliny.* Ainslie mentions its 
use as a carminative, also as an external application mixed 
with sesamum oil in skin eruptions, as a seasoning for food, 
and as a protection for linen against insects. Forskahl, in 
hisMedicina Kaharina, says that it isa native of Egypt, where 
it is called Hab-es-souda.t Koxburgh believes it to be a 
native of Hindostan. Anyhow, it must have been long known 
in India, as it has a Sanskrit name, Krishnajiraka. l^igella 
seed is extensively used as a spice, and as a medicine; it is 
prescribed by the Hindus with other aromatics and nlumbago 
root in dyspepsia. The Hakeems describe it as* heating, 
aitenuant, suppurative, detergent and diuretic, and consider 
that it increases the menstrual flow and the secretion of milk ; 
also that it stimulates uterine action. They give it, too, as a 
stimulant in a variety of disorders which are ascribed to cold 
humours, and credit it with anthelmintic properties. It is 
sprinkled over‘the surface of the bread mado by Mahometan 
bakers along v/ith Sesamum seed. (SceGuminum Cyminum.) 
^I. Canolle has recently pul)lish"‘d (Be Favorten}cnt criminel 


* Plin. l9, 52, 20, 71 ; Cels. 2, 34*; Soril). Comjj. 131. 

i lil-habbat-es-souda, I'd slinoniz, or propcily 

I iCl-shceniz. lor thus the Aril.,- , died it ac.-or.lin- to Iho-el-Aaiahi, 
or, aa some my, l.:i.h;,|,.,,,t.,l.kl.iz,=, h.-rnnse the Ar.d., 

oft. n call bkek niidg.Trr This sc. d is said iu a tnulitiou to 

bt II n iiu-av for fvciry iliseasc < xcept dentl) \Madu~clKan,\i!f) 
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cvrikal. These de Paris, 1881,) tlie results of clinical investi¬ 
gations undertaken in the hospital at Karikal with black 
cummin seed. He has observed that after doses of 10 to 40 
g^ams of the powdered seed the temperature of the body is 
raised, the pulse accelerated^ and all the secretions stimulated, 
especially those of the kidneys and skin; in doses of 10 to 20 
grams, they possess a well marked emmenagogue action in 
dysmenorrhoea, and in larger doses cause abortion. 


Description. —The seed is triangular, the umbilical end 
being smaller than the other, black, |th of an inch long, testa 
rough ; inside the testa is a white oily kernel. When rubbed, 
the seed diffuses a pleasant odour of lemons, with a slight 
soupfon of carrot. 

Chemical composition ,—The seeds of Nigella saiiva Lave 
been analysed by H. G. Greenish {Phar. Jour, (3) X., 909 and 
1013), with the following results:—One hundred parts of the 
se'ods contain: Moisture 7*43, Ash 4*14, Fixed oil 37’00, 
Volatile oil 1*G4, Albumen (sol. in water) 8*22, Mucilage 1*90, 
Organic acids ppt. by Cu. 0*38, ditto by Pb. 0*59; Sugar 
(Glucoise) 2*75, Arabic acid (?) 3*21, Undetermined substance 
1*79, Ali^umen (sol. in soda) 2*14, Motarabin 1*86, other 
substances dissolved by soda 5*38, Melaiithin 1*41, Traces of 
oil, &c., removed by Alcohol 0*53, dissolved by Chlorine water 
and Sulphuric A.cid 3*85, removed by Chlorate of Potash 
and Nitric Acid 7*52, Cellulose 8*32~total 09*56. Mclanthhi 
bears a close analogy to helleborin; like saponin, it possesses 
considerable emulsifying powers. Greenish has also obtained 
joclanthin from all the aerial parts of Ah but found it 

:d)sent in the roots at all periods of thoir growth. 

Comvierce .—The ludian market is supplied from Northern 
India, Basara, and Cabul. Price 2 annus per lb. 


PJEONIA OFFICINALIS, ido.. 


•Fig.“Po/. il/uf/., /. 1784. Officinal Peony (K??/.). Pivoinr 
officinal (/'V.‘. 
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ic alcoliol, it left on evaporation *51 per .cent, of a ueutralK- 
ellow, transparent principle insoluble in alkaline solutions. 
This principle was not furtber examined. The deep yellow 
ammoniacal solution yielded yellow flocks on the addition of 
acids^ which were redissolved on agitation^ the resulting solu¬ 
tion being of a dirty brown colour ; the addition of alkalies 
again caused the liquid , to assume its original deep yellow 
colour. This principle had tks properties of an acid, and will 
be referred to subsequently. The afnylic alcohol extract also 
afforded evidence of the presence of a tannin, which gave with 
erric chloride.a deep greenish coloured solution. 


The original aqueous acid solution was now rendered 
alkaline by ammonia and agitated with ether. The separated 
ether had a marked blue fluorescence, on evaporation a slightly 
yellow transparent varnish-like residue was left, soluble in 
acids, the resulting solution possessing a bitter taste. 
Alkalies caused the precipitation of white flocks easily soluble 
in ether, and precipitates were obtained with all the alkaloidal 
reagents; no distinctive colour reactions were yielded. The 
crystalline principlo referred 'to as occurring in the ether 
extract detained from the aqueous acid solution of the extract 
had the same properties as the alkaloid now described, indicat¬ 
ing that tho principle was separable by ether both from an 
acid and alkaline solution. The alkaliue original aqueous 
solution was now agitated with araylic alcohol; the separated 
anirvUc alcohorieft on evaporation a yellow residue, which was 
p.artially soluble in acids. After filtration to separate insoluble 
matter, the clear aqueous solution yielded yellowish 
flocks with alkalies, insoluble in ether, but dissolved by 
arnylic alcohol. The soluiion of the principle in acids had a 
yellow colour and was bitter to taste, and gave a precipitate 
wit h, tlie ordinary alkaloidal reagents; some of the colour 
reaetioiis were similar to those yielded by berberine. Regard¬ 
ing the nature of these two bitter alkaloids, though they 
affoi ded reactions with reagents which were not inconsisteut 
H ih their being delphinine and berberine respectiv’ely, but 
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their ultimate composition, it would 
be premature to defiuitely designate them. 


The yellow acid separated by araylic alcohol is of interest, 
because to its presence the tinctorial value of the drug as a 
dye-stuff is doubtless due. In. order to obtain the acid in a 
pure state the following method was tried:—A concentrated 
aqueous solution of the plant was precipitated with lead 
acetate, and the yellow precipitate well washed by decantation. 
The washed precipitate was diSTused through water acidulated 
with hydrochloric acid, and the separated chloride of lead 
removed by filtration. The yellow solution was-agitated with 
athyllc alcohol; on evaporatiug off the amylic alcohol a deep 
yellowish red extract was obtained, easily soluble in water, and 
possessing a marked acid reaction. The addition of acids 
caused the precipitation of yellow flocks, soluble on agitation ; 
the addition of alkalies’ caused the liquid to assume a deep 
yellow colour. The aqueous solution gave a dirty oliv’e-green 
coloration with ferric chloride, due probably to the presence 
of a trace of tannin. The aqueous solution agitated with 
water acidulated with sulphuric acid in a sealed tube at 100® 
C. for some hours afforded a turbid solution, which contained 
dark brown flocks, and which pi'ecipitated an alkaline solution 
of copper on boiling. 


The principles separated from the drug may be arranged as 
follows : — 


Dark acid resin. 

White neutral principle. 

Yellow neutral principle. 

Colourless bitter alkaloid. 

Yellow bitter alkaloid. 

Tannin. 

Yellow acid. 

Trayaman or Gul-jalil is imported into Bombny 
and Northern India from Persia, riM(j is ol some iiuporUtucci 
a« a yello\^ dyi* for silk. It worli’ about Re. | per ib. 
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kb. — Europe. The tubei'S. 

^crnacular. —trd-s^ilap {Uind.)^ Ude -salam 



History, Uses, &C —This drug is the female'Peony of 
Dioscorides, and was esteemed by the ancients as a valuable 
remedy in uterine obstructions^ colic, Bilious obstructions, 
dropsy, epilepsy^ convulsions and hysteria: Dioscorides 
describes two kinds of Peony, male, P^ corallina, and female, 
P, officinalisy f these are the two kinds of Fawdnia described by 
Arabic and Persian writers. Galen describes its acrid qualities 
and emmenag'Ogue virtues, and its use as an astringent in 
diarrhoea. According to Fliny, the name Pasonia is derived from 
Pmoii, the physician of the gods,, who was the first to discover 
this plant. Hippocrates mentions the use of the seeds in 
uterine obstructions. The roots of P. corallina are turnip- 
shaped and about as thick as the thumb; those of P. officinalis 
consist of oblong tubercles attached by a stout fibre to a, 
rhizome. The plant and roots are figured by Guibourt (Vol. 
III., p. 7G3). Ud-salap is used by the natives as a blood- 
purifier for children. -In the time of Galen a super-sbition 
prevailed that Peony root enclosed in a bag and hunfg round 
a child^s neck both prevented epileptic* attacks emd cured 
them, and this belief is not extinct among the peasantry of 
Europe oven now; they also believe that weaVing the. seeds 
will prevent the dangers of dentition. Jlncor Floridus (Be 
Vi)\ Tleyh.) says: 

* Illius radix, pucris suspcnsa cadacis, 

Non modicum prodeat, Galieous ut asserit auctor/ 

The plant has been proved lUit to be inert; it produces 
headache, noise in the cars, coufiised vision, colii; and vomit- 
iiig if taken in full doses (OO grs.). Modern observation lias 
neither confirmed nor comh'mned the ancient opinions con- 

coriiing it; and although some have in ported favourably of it 

* Oon-uptions of (Aod-cl-snlib! or ‘ wood of the cros.t/m 

Arabic nome for the root of corallina, because on section it sbowa two 
)iue>. crostinjf one another, wliich are not seen iii the femule Peony. 

I- iJiie,, iii. Ji8; Plin 25, 10,27, CO. 
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epilepsy, \‘liorea, and wliooping cough, the evidence in 
favour of its efficacy is very slender. 




Description.—The dried tubers are from 1 to 3 inches 
in length, and i inch to | inch in diameter, tapering to a point 
at both ends; tho external surface is brown and channelled 
longitudinally; the interior is starchy and white; the cortex 
on section is seen to be hard and gritty and of a yellowish 
colour; taste slightly acrid; the central starchy portion is 
almost tasteless. The odour of the freshly cut tuber is faintly 
acrid. • 

Chemical coiwposition *—Wiggers obtained from the fresh root 
a distillate having the odour of bitter almonds, and acquiring 
a blood-red colour by fernc chloride; separated "by means of 
ether the volatile oil had a pale yellow colour; the analysis of 
the fresh root by Morin proved the presence of starch, sugar, 
fat, malates, oxalates and phosphates, a little tannin, &c. (Stills 
and Maisch,'A'aizonaZ Dispansaiory, 3rd Ed., p. 1122.) 

Commerce *—The tubers are imported from Turkey. 


COPTIS TEEtA, ]ValL 

Fig.— Griff, Ic, ui., t. 6(50,/, 2. 

Hab. —Assam, China, Tibet. The rhizome. 

Fer?iacw/ar.—-Mamirau, Mishmltita {Ifind,, Bomb.), Hakdio- 
vachnag Sou-line or Chynlen {Chin.). 

History, Uses, &C. —The ^a/iipar of Paulns /Eginefa, 
who doubtless obtained his knowledge-of it from the early 
Indian traders ; the drug probp.bly passed by the same coni'- 
mercial route as it does now, viz., from China to Western 
India, and thence to Europe. Mdmirun i.s noticed by the 
early Arabian writers as a kind ot Turmeric (Uruk)." The 
plant i:- described ])y Mir Mukimmad Hussain ^‘as having 
leaves like ivy ; it is said to grow near water in the hiiiv prot:^ 
of India, China, and Khorasan. Indian kirdis de crilnd 
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with a browu tinge; the Chinese as j'ellow; thi 
^S^horasan as greenish brown; the seed is said to be like 
sesamuin. The best kind is the Chinese^ which should be 
small, yellow, hard, and knotty; it is said to keep good for 
twenty years.’^ Whether the three kinds here described are 
all varieties of Coptis, it is impossible to decide, Indian 
writers say that Mamiran used as a collyrium clears the sight, 
and as a snuff the brain, and that it relieves toothache. 
Internally it is given in jaundice, flatulence, and visceral 
obstructions. Bernier, \^o visited Cashmere in the train of 
the Emperor Aurangzebe, mentions Mamfrdn as a medicine 
v’'ery good for the eyes, which was brought into that country 
by caravans from Thibet. It w^as first described by Wallich 
in 1836. (Trans, of Med. and Fhys* Soc. of CaJciitta, V^III., 
85.) It is worthy of notice that this drug, and extract 
of Barberry (Rusot), both containing a large quantity of 
berberine in a soluble condition, are used as collyriums by 
the natives iu certain catarrhal and rheumatic affections of the 
conjunctiva. (C/. Prof. Simpson inFliarMour. 1854, Vol. Xlil.j 
p. 413.) Lately Coptis root has been chiefly used as a tonic 
’ by Europeans in India; it has the advantage of acting gently 
on the bowels. Extended observation of the action of Coptis 
root shows, that during recovery from malarial fever and in 
atonic dyspepsia (the inward fever of the natives) it is a 
valuable medicine, restoring the appetite and giving tone 
to the system. It may be administered in infusion (one ounce 
to a pint of boiling water) or in tincture (one ounce to a pint 
of rectified spirit) in doses of two drachms of the tincture or 
two ounces of the infusion; or the two preparations may 
be combined. 


Description. —Two distinct varieties of this drug are met 
with in the Indian market. The kind most esteemed is. a 
yellowish rhizome, as thipk as a crow-quill or larger, having a 
few spinous projections where rootlets have been broken off ; 
the whole rhizome is jointed, but at the upper end the joints 
become much more marked, and a stein clasping petiole often 
remains attached to each. The roots are described by Paulus 
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..^r^^aving many knnckle-like joints —olov pl^iov n ttoo? ixov 
wo-TTcp KovbvXovs 7 TVKVOV?, Tlic SGcond kiiid is as thick as a goose- 
quill^ and covered with thin wiry rootlel:s ; it often branches at 
the crown into two or three heads, which terminate in tufts 
of leaf stalks, crowded together, and not separate as in the 
first kind; the. rhizomes of both kinds are contorted, and 
have a short fracture, the centre is spongy, and the suiTounding 
portion bright yellow and woody; taste purely bitter. The 
first'kind corresponds with the description of Coptis root in 
the Bengal Dispensatory, The second kind with the descrip¬ 
tion in the Pharmacographia, which appears to refer to Copfis 
ancmoncv.folia, {Sec ritarni, Joiim, (3) X., p. 23.) 

Microscopic stnictnrc .—The bark of the second kind is much 
the thickest, and is softer and more corky than that of the first; 
in both kinds bundles of orange-coloured schlereuchymatous 
cells are present, and the medullary rays contain starch ; the 
wood is arranged in distinct wedge-shaped bundles, round a 
central parenchymatous portion, having a structure similar -to 
that of the inner cortex. 

Chemical composition .—Ooptis root contains 8^ per cent, of 
borberine so combined as to be easily soluble in water; the nature 
of this combination has not yet been determined. E. Z. Gross 
lias separated from Coptis trlfoliata^ Salisb.y coptine^ a colourless 
alkaloid, Coptino forms with potassio-mercuric iodide a crystah 
line precipitate which dissolves in Sulphuric Acid to a colour¬ 
less liquid, becoming purple-red when heated. {Sec Atisine,) 


Com 7 nerce .—Both kinds of the drug come to Bombay from 
China, Singapore, in bulk. The first sort is worth Hs, 
per lb.; the second Rs. 2. The first kind i? also imported into 
the plains of India from Assam in small egg-shaped baskets. 


THALICTRUM FOLIOLOSUM VC. 

Fig.—R' ylc Illy t, 51. 

Hab. —Temperate Ilimalayti, KhasialLUs. The roof. 
Vcrmtciilar, —Pilijari, Shupvnk {Bitul)^ GurbiaiVi, Pammiurun 
{Punj.]. 
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istory, Uses, &C. —The genus Tluilictrun) is foiiml m 
temperate anJ cold northern regions of Asia, it is very raro 
in the South, but one species, '£. Dalzellii, is found on tlio nioun- 
tains of tlie Western Peninsula. In Europe T. Jlavuiu^ under 
tlio names of Meadow Rue^ Rue des pres, Fausse rhuharhe, 
Rliuharbe des pauvres^ TJiuichte rhaharher , Wiescurante and 
Pvjarno, has long been used as a rustic medicino on account of 
its tonic and aperient properties. T. foliolosum, and perhaps 
another species from Arracan, have been used for a similar 
purpose in India from ail early date. It is^ perhaps, the Pitaka 
bf Sanskrit writers. We have beeu able to identify as Thalic- 
truni root the drug which is occasionally to be seen in the 
shops under the name of Piaranga,^ and which is treated of 
at great length in the Makhz;in-cl-Adwiya as a root which is 
brought from Arracan to Sylhet and Islanuibad, and thence 
distributed to otlier parts of India. The people, of Arracan 
appear to consider it as a panacea. The following information 
as. to the properties of Pilijarl is contained in the Bengal Bis- 
pensatorg, v/hore the result of a trial of the root, supplied from 
the Saliariinpore Gardens, is related :—Five grains of the 
powder, or two grains of the watery extract given three times 
a day in some'cases proventod, and in others moderated, the 
accession of fever, and at the same time acted gently on tho 
bowels. The only sensation experienced was warmth at tho 
epigastrium and a general comfortable feeling. (Deng. 
Jji'ip. p. IGI.) Tho Piarunga of the shops in the form of a 
tincture has beeu administered to some extent at the European 
Gcuend Hospital, Bombay, and found to be a good bitter tonic. 
Recejitly the root ot T. foliolosum obtained from tho Superin- 
teudemt of the Saharanporo Gardens has been used witli 
very -at is factory results in Bombay as a remedy for atonic 
dyspepsia accompanied with a febrile condition of the 
.svstom. (Dr, Pcchey,) 

Description. —Boots long, nearly strai'';ht, without root¬ 
lets, stout and woody, from I: inch or more to inch in diameter 


Proliubly the at the Pia-aiuou-leek ut Ainslic. 
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sinootli, wrinkled longitudinally, yellowish brown ; w 
lard, very porous^ and of a bright yellow colour, when wet it 
stains the* lingers yellow, Magniiied, the porous woody stem 
is seen to be travci'sed by medullary rays consisting of several 
rows of elongated cells: the bark shows a brown saber, and 
numerous rows of tangentially extended c^lls; opposite the 
terminations of the inedullaiy rnys, the cells take a rounded 
form and their arrangement becomes irregular; between tluj 
terminations of tlie medullary rays there is a large deposit of 
yellow colouring matter with thickening of the cell walls, form*. 
ing yellow colnnms which extend to tire sober and often end 
in patches of liber cells. The root at first sight might be 
mistakeji for Ii([uorice. root; it is extremely bitter. 

CkcniLral conipofiitif^i, —Thalictrum root contains a largo 
<iuantity of borberine, so combined as to be readily soluble iu 
water. 


Commerce ,— It occasionally appears in the shops in small 
(juantities as Piaranga root. Supplies can be obtained, if 
ord(!red IVoni Mnssoorie, through the Snperintendt'nt of the 
(luvernmcnt Gardens. 


CLEMATIS TRILOBA, Unjne, 

Hab. —Mountains of Western Indi.a. 

Vernae.tihu', — Morwel {^^ar.), 

Phis plant, and probably another Himalayan s|>ecl(\s, 
nepidmisls, Dc,y is mentioiu'd* by Sanskrit writers under the 
.nainxi of Laghukarni (light-enr) as a nnnedy in h']n'osy. blood 
diseases, and fevers.* in the Concan the juice of tlio 
leaves mixed with that of the leaves of HohierJirna finii- 
(llfsentcrira is dropped into the eye to euro staphyloma; about 
two drops arc used. 

* 'the CIrmatis ritfilba, Linn^ KX^hinrU' c'i /,in of Dioscoriilcs, wns usimI for 
•sitnilar purposes by the Greeks, l lie plants ot this j^euus hrtvr ju riil 
properties. Br-iooioVot has ohservcil that the aetivo principle may he distillrd 
willi water and is sohd)lo in fixed oib 
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scription.— Cliiubing, all softly silky; leaves sm 
ongisb petioles, simple or teniately divided, elliptic ovate‘ 
or cordate,* 3-nervod. Pauicle man}'’ flowered ; lower bracts 
leafy, flowers ] o.to 2 inches diam., white, appear in September ; 
sepals 4 to G, membranous, oblong, silky ontside; filarnentB 
narrow', linear, glabrous. Many other species of Clematis 
grow in the temperate Himalaya, but do not appear to be used 
medicinally. 
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ACTiEA SPtCATA, Linn., Khg. Dot 13, 918. 

Baneberry (Erigl), Kacinc de Saint Christupho (/'V.). 

Gfows in the temperate Himalaya from Bhotan to Hazara ; 
it is also a Euroj)eaii plant, and a variety with red berries is 
well known in A.mcrica. It does not appear to be known as a 
medicinal plant to the Hindus; its chemical constitution is the 
same as that of Glnilfiiga raceniosa. {See next article.) Jt is 
probably the Actma of Pliny, 27, 2G. 


CIMIPUGA PCETIDA, Linn., Lam. III. 487. 

Biigbane Cimicairo {Fr.). 

Is a native of the temperate Himalaya from Bhotan to 
Cashmere; it also occims in Europe and Siberia. We have no 
knowledge of its use by the Hindus. In America C. raccmona, 
J’llllofj {AcUm ractnnosa, Linn.), Black Cohosli, i.s used 
medicinally and is a depressant of the nervous and vascular 
systems, causing giddiness, nervous troniour, dopres.sion of 
pulse, nausea, and increased pulmonary and cutaneous secre¬ 
tion ; in excessive doses it is an irritant oineto-Catharlic and 
\»fteii causes violent delirium. ddic plant affords a (uystajlino 
neutral principle slightly soluble in ether and wati*r, freely 
HO in chloroform and alcohol. The latter suliition has a pungimt 
acrid taste. C. /•rtida has not been examined. 

The medicinal plants of minor importance belonging to the 
Ranvnealace-^' and knowp in India are t,he following; — 

Anemone obtusiloba, Don., Rog/r ill 52, t. l],f. 1, is 
a nalivv’ id the temperate and Alpine TIimalayn, the root of 
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Stowavt says, is mixed with milk and given interna 
contusions, and used externally as a blister. Persian and 
Arabian medical writers describe several kinds of Anemone 
under the name of Shakayak-el-IVaaman ; they cop^ closely 
from the (ireeks, with the addition that th^se plants are used 
witli AA alniit husks for dyeing the hair black, iflf'* Dios. II., 
1G7; Pliny, 21, 94.) 



Caltha palustris, L/nn., Eng. BoL 8,50G. The IMarsh- 
marigold is a native of marshes in the western tempevate 
Himalaya. It is a common European plant. The natives 
of India consider the roots to bo p(>isonoiis. 


Delphinium Brunonianum, Roule, Bof. Mag. t. 
MGl. ■ 

Sdmp.phali. (Uind) Is a native of.the Punjab 
Himalaya, and is prized for its strong scent of musk. It is 
oifered to idols, and Aitchison.says that the juice is used If 
destn^y ticks in animals. (Jouvu. liiun. /Sor., XA III., p. ^5.) 

Delphinium coeruleum, Jueg,. Voy. Bat. 7, (. 6. 

Verna(*^ilar. —Dakhangu. Is a I'unjab ])lant, the root of 
which is used to hill maggots. 

Delphinium denudatum, Wall. Is also a Punj’ib 
plant. Rtcwavt ^a}s the root is chewed to cure toothache. 

Peonia emodi, Wall, Bol.Mag. o719. Is the JA/ns 
of the Punjab and a native of the temperate Himalaya. It is 
said by ^Vatt to bo used in the same way as P. ofltr!uali<, 
Linn. 


Ranunculus sceleratus, Linn., Bng. Boi. 10, 083. 

V\n'7iacnlar .—Kabikaj {Fers.). Is a uativeof Northern fndi.M 
It is one of the plants known as Batraohiou to the CJ rocks, which 
Culou says should not bo used on at count of thoir a'oriii 
properties. The Romans called those plants Pen 

and Hardouin consider ii t<'» be tin; same, as the Afl- Arv.m ol 
Pliny and identify it with the TinnnncnJntt Sanhai-^' itf Croatz, 
the plant which prudnees a contraction oi the mouth, iamous 
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‘’SSardonic griii.^^ It is called in .Euglisli, W 
ro^vfoot and Celery-leaved Crowfoot^ and in Arabics, Kaf-es- 
saba. (C/. Dios. IL, 166 ; Pliny 25, 109.) 


Remarks. —Galen tells us that the Anemones are emmena- 
gogue and galactagogue, and have acrid^ drawing, cleansing 
and opening properties; when chewed they increase the 
secretion of saliva. The juice cleanses the brain when 
administered by the nostrils, and lessens or removes opacities 
of the cornea; it cleanses ulcers and cures scaly skin diseases 
if applied locally^ In Europe the drug appears to have 

fallen into disuse until about the end of the eighteentli centniy, 
when Stork again brought it to notice, and latterly in America 
several species of Anemone, under the name of Pulsatilla and 
their active principle anerhonin,havo been rather extravagantly 
praised as remedies for a long list of diseases. When pure 
aneiuonin is given to rabbits in doses of from 5 to 10 grains, it 
reduces the pulse, and respiration rate and tlie temperature ; 
causes dyspnoea and stertor, debility, and then paralysis of the 
limbs, stupor, dilatation followed by contraction of tlie pupil, and 
death without convulsions. On dissection, tlio lieart‘and great 
vessels and the veins of the brain and medulla are found dis¬ 
tended with dark biood. iClariuH,) Extoruully it acts as an 
irritant to the skin. The extract and tincture of the plant 
differ from pure aneinonin, inasmuch as large doses cause 
inilammation of the stomach and bowels and dt^ath with con¬ 
vulsions. The cause of this difFereocc has not been ascertained.. 
Applied to the tongue, both the drug and auemonin cau.so a 
sense of burning followed l)y numbness. In niedicinal do.scs, 
(1 to 5 grains of the herb or I to \ a grain of aneinonin) the 
drug is now considered to act as a general stimulant anil 
diuretic. 


The difForcut species of Anemone and Rurnuncnlus wlien 
distilled with water yield a distilluto, from which (dher 
extracts a very acrid-yellow oil (anernonol) which is gradually, 
or mure rapidly in the jircsmico of water, converted iiito 
aneinonin a lid aueinuiiic acid, from which hot alcohol dissulveH 
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^^nuor. Aueinoniu forms colourless friable crystals, v^liie 
neutral, inodorous, and when fused exceedingly acrid ;-it is 
soluble in chloroform, but nearly insoluble in other and water. 
Formula C'*' (Fcliliyuj.) Anemonic acid 

is a white Crystalline very insoluble powder, which dissolves 
alkalis with a yellow colour. ^ 



iSoine species of Delphinium contain the alkaloids delphinine 
(j H ^5 jNIQG^ staphisagriuc NO^, the former 

very closely resembles aconitine in its physiological action and 
iii antidotal to muscarine and digitalin ; the latter paralyses 
the motor nerves like curare. Both of the alkaloids are 
soluble iji alcohol, but delphinine may bo separated from 
staphisngrille by means of ether in which the latter is 
insoluble. . 


MAGNOLIACEiE. . 

ILLICIUM VERUM, J/oot./. 

Fig. — But. J/my. t. 7005. Star-anise tree (Eng.)^ J5a- 

ilianir'r [Fr.)* 

Hab.—Cochin-Ohina. The fruit. 

Vcrnaciilar, —Budian-i-khatai [Pers?), Anasjdial {TI{ft(L), 
Anna shuppn {Tam.), Badian {Bomb.), Aiiasa-puvvu {TcL). 

History, Uses, &C. —It would appear that star-anise Las 
long been in use in China and Japan, but' was not known in 
India until a comparatively recent dale. Persian works on 
Materia Mcdica, written about one hundroJ year<ago, speak of 
it as a new inedicino. The author.s of tlu‘ Pharmacf ‘graphia 1 raco 
its introduction into Duropous far buck as lo8H ; in those, days 
it came by way of Russia, and was known as Cardarnomum SiUe 
riense. Mr. J, G. Scott, in a paper read Ladoi-e the .Royal Googni'- 
phical Society, tiescribing Cua-ui, where the Chinese ami Frouoh 
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[>^issioiier^ met for the delimitation of Tongking, says’V 
aize, wliiteahd red rice, and the star-anise seem to lie what 
the people chiefly cultivate upon the hill slopes. The star- 
anise is an evergreen shrub^ with a leaf not unlike the Bay, 
and a pentagonal fruit very highly scented. From this is 
obtained the oil called by the Tonkinese Dau hoi (scented oil) 
and by the French Halle de badiiine. Tho Chinamen boil the 
fruit in a huge caldron with water, inside this caldron there is 
a small internal vessel filled with cold water, which is con¬ 
stantly renewed. The steam and oil are condensed on the 
sides of this vessel^and are drawn oft’ by a small bamboo 
runlet into tho receiver; another runlet allows the Avater 
from this pan to drain back into the boiler. One boiling lasts 
over a day and a half, and produces about 15 pounds of oil. 
A picul, 117 lbs. weight, of the oil costs between £30 and £40. 
At present tho greater part of the star-anise oil goes into 
China. 




In Native medicine ;tar-anise is considered to be hot and* 
dry in tho second tlegree; and is described as carminative, 
expectorant, and diuretic; it is often given in infusion with 
tea, and is also mixed with food as a spice. In European 
medicine it is described as an aromatic, stimulant and cannina- 
live. It is .a fuvourito adjunct to cough luixtuvcs, and on 
account of it • sweet taste is specially suitable as a cavuiinativo 
for children. 

Description.— For a very comploto do.scriptiou of the 
commercial article, see Vharmar.orfro'phia, p. 21. An Indian 
species, [. occasionally finds its way into the mkrkot; 

it has narrower and more numerous carpels, one or two only 
in each fruit aro fertile; a h.andful of fruit upon examination 
proved to bo all provided with 13 carpels; they are of a dark 
reddish browii colour, much wrinkled on tho under .surface; 
the seeds correspond with t hoS(! of 1. lyrttm ; tho taste is feebly 
aromatic at first, afterwards bitter and nsti'ingt'iit. Tlio oil of 
Star-.'uiise i.s free from the peculiiir fatty smell of aniseed oil- 
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icroseopic _str uciurc. - 
ueburo as that of J. 




—The fruit of T. Grifflthii has tho sa 
veruni* but iu tho e>tteriial loose dark 


brown layer of cells, hardly any globules of 'essential oil ran 
be seen; on .making sections for the microscope the knife is 
immediately stained black by tannin, which is not the case with 
/. vcrtim ; for p. microscopic description of the latter article 
consult the rhannacographia^ p. 21.. Wood-cuts of the fruits 
of I, vemni, /. religiosuvi and I, Oriffithii may bo found in a 
paper by Mr. E’ M. Holmes in the Pharm, Joimi,, 3rd Series,- 


XI., 439. 


. Chemical composition —Star-anise contains' from 4 to 5 per 
cent, of volatile oil, which is chiefly solid and liquid anethol, like 
■that of Pimpinella Anistm.- The specific gravity is 0*978, 
molecular rotation 0^ to 0-4, with the chloral reagent^' it 
atfords eventually a rod colour like 01. Foeniculi. Its other 
reactions are similar to those obtained with aniseed oil. 
Star-anise contains much sugar, probably Ci\nc. (Eljhnhin.) 
Uinney has pointed out that tho congealing [)oint of the oil wlum 
at rest is about 35° F., whereas that of aniseed oil is aboui 50°. 
When stirred, the congealing point of both oris is from 50° 
to G0° F,. • ' . ; * 

Tha fruit of I. Gri(}itliii would appear to contain some bitt er 
principle as well as tannin. According to J. F. Eijkinan, the 
fruit of I. religiosum, which has poisonous properticjs, contains 
•proto-catechuic acid, shikiminic acid and shikiinipicrin. The 
latter would appear to bo tho poisonous principle-; it forms- 
large transparent crystals, melting at 200"^ C.^ which arc freely 
soluble iu water, forming a neutral solution with a very bitter 
taste. Tho formula is 0^ or 0\ ‘in the 

vc-latilo oil of the leaves ho discovered cugenol, shikimen and 
shikimol; tiio second is, he thinks, a terpinq, and the last ideii 
tical with safrpl.- {Itec, Trav. Chim. 1\ -33—51, ycar^]u.-ik 

vj Phaiin., 1S85, p, 171.) 

f5n/ti/ir’/*f'c.—f1tar~HiUM’ is. shi’q)cd tulu'lin from ('hina in 
large AjiKiMi ilit'y, uTid two vjuiiiii i( ; urc juot wiili, in 
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worth Rs. 17 per Surat mauud of 37i lbs,, and brojce: 
ags, value Rs. 1-1 per mauud. 'The oil which comes from 
China in 12 catty tin jars sells for about Rs. 4h per catty. . 


Sl 


MICHELIA CHAMPACA, Linn, var, Rheedii, 

Fig. — Wight III. i,y t. 5*, f. 6. Golden or Yellow Champa 
{l^ng.)j Champac (Fr.). • 

Hab. —Temperate Himalaya, from Nipal eastward ; Pegu, 
Tehassori'm/ Nilgiris and Travancore. Commonly cultivated, 

' The bark. . . 

Vernacular ,—Champa {Hind., Bevg.), Shampang (Tam.),' 
Pivnla-chuphd {Mar.), Rae champo Sampangi-puvvu 

)•, Sampage-huvvu (Ca7i.). 

History, Uses, &C. —Thei’o appear to be several 
varieties of Michclia which have been produced by cultivation^ 
Af. Rlu edii, which is referred by Hooker and Thomson to ill. • 
Champuca, is cultivated in India Tor the sake of its yellow, 
sv eet-sconted tulip-Jiko flowers, which are made into a wreath 
(reuiy and worn by women at the back of the. head. The 
Champa, iu Sjuiskrit Champaka or Dipapushpa (lamp flo<ver) 
appears iv have iii'en cultivated in India from a very early date; 
ii h i.- many synonyms’ expressing praise of its delicate form, 
<r * 10011 .colour and intoxicating perfume; 

Ti e bark is mentioned in the secondary list of the Phar- 
111 icopfjoi;! of Indians having febrifuge properties; but the 
n;'tivos of India do not generally use it, nor is it to be met- 
svirii Hi Ih" shops. According to Rheodo and llumphius the 
fi«.*\ rS are diuretic and are u.:ed in gonorrhoea to relievo 
snr hlivg, ponndoil with » ocormut-oil tlicy are applicHl ns a plasfcr 
to inHanc.d pai/ls. h he root is said to be emnienngogue, and 
Use *jil oi the seeds is rubbed into the abdomen to relieve 

fluUdcnct.;,- 


Description. J j'he fresh bark is covered externally by 
a licdil brown epidormis; Which cun bo easily removed by fric- 
iioii • beneatli thi.’, f i h ui a re ddish brown colour mottled wiih 
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ff^udinal green - stripes, and pale yellow scars of irrcgul 
nij'-tliG inner surface is yellowish and ^fibrous, taste feebly 
bitter, with a faint aroma. It contains tannic and gallic acids. 

Microscopic structure ,—It is chiefly remarkable for aggre¬ 
gations of large stony colls of a bright yellow colour. The 
parenchy me contains much starch. 



• MICHELIA NILAGIRICA, Zenker, 

Pig. —Zenker Plant, Ind, t. 20. Hill Champa [Eng.), 

—Higher, mountains of the Western Peninsula and . 
Ceylon. The, bark.- . • ' ' . 

Vernacular. —Shempangan, Sempagura {Tam.), Snp:i 

Wing.). • 

■ History, Uses, &C.^This tree, like the Champa,’yields 

^ valuable timber. The bark is said to have been made into 
decoctions and infusions and used as a febrifuge, but there' is 

evidence of its being used for that purpose at the prosrni 
time. 


. Description, —The stem bark, is covered with a light 
brown, corky layer, .which scales ofl' or may easily be removed 
wlieu dry^; it is brittle, and its irregularly broken surface is 
fre((uontly beset with lichens and mosses. Between the cork 
and intermediate-layer are pinkish masses of various forms. 
The surface of the middle lay or is pale brown ; in the frc-;h 
titate it is marked with longitudinal green si ripes ; it is hartl 
|nKl dense, and very much resembles the bone at tiu' b.aso of 
loriis, A fracture shows that the middle layer is dense and of 
a reddish colour, aiid the inner layer dirty yellowish-brown 
tongl^ and of fibi-ous coui^istcnco. The inner sui face is*rus.sct- 
brown, and striated with the tine longitudinal marks ul'tlio 
white liber tissue. A transverse .section Kmeju'd with a divp 
ot f(‘rric chloride polutiou shows that tannin is jirrsenl in thc> 
two inner layers <'nly. dho hark allords a light ciiuni.nit.n 
hVown powdei-, slightly bitter in taste, with a fiuui ti rcbui' 
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e'odour. The bark of tlio hranelies and younger 
miiforraly pale brown, loss bitter, and more aromatic. 


:Jl 


Chemical edmposition .—The powdered bark gave 10‘b per 
cent, of moisture, and left 9*7 per cent, of ash. Itcontain^'d a 
•volatile and a fixed oil, acrid resins, tannin, giving fi greenish- • . 
black colour with ferric salts, sugar, a bitter. principle, muci¬ 
lage, sbit*Ch, calcium oxalate,, &c. Search, was made, for alka¬ 
loids and mannite with negafive results. A ‘decoction did not 
give the usual blii^ colour with iodine until a considerable * * 

quantity of the reagent had been added, a reaction peculiar 
to cinnamon and cassia barks. 


Cammerco ,—The oil of Michelia nilagiriva which was stated 
(Fharni, Journ.Oct. 22,"1887, p. 344,) to be obtained from, 
this bark, was in reality distilled from the bark of Giimcmomim 
Wightii, a tree found on the hills of Southern India. 


,.. ANONACE^. ■ ■ 

ANONA SQUAMOSA, 

Fig._I,7teeJe, IJort Mai. Hi., 29; Bot. Mag. 3095 1 Garfn. 
I''I-I'd. a., t. 138. Tho Custax’d Apple tree [Eng.), Cacliimau 
• • . 

Hab. —Tropical America, cultivated in India. The seeds* 
li.uves und bark. ' . . 

Frmac?4/a?'.—Sitiiphal (Hind., Mar.), Sita-pulhim (Tam.), 
Ata, Liiria (Bong.), Sita-pundu (Tt/.), Atta (Cing.). 

History, Uses,* &C.—The custard-applc has been long 
ntd urriliz(*<l in India, and has received the Sanskrit name of 
(Jnndhiigai ra. The seeds, leavi .s, and immature fruit, contain 
an nend }» *inc*^)le wliuli is destnmtivo to insect life; the st'cds 
arc nnich used by m . ives tor renewing lice from the head ; 




ANONACEJE. 

rocjinre to bo applied with cautioii; for if any particl 
into the eye, much pain and redness*, is produced. The 
•author of the Makhzan notices the poisonous action of tho seed 
upon lice, and says tluit when applied to the ds uteri, they 
cause abortion. The fruit is called Sharifah and Kdj in 
Persian. Rlioede states that the ripe fruit mixed with salt is 
used as a matarant. The root is* considered to be a drastic pui^- 
gative, and is administered by the natives in atrabilis or melan¬ 
cholia, much as Hellabore was by the Greeks. In tho Antilles, 
Guiana and Reunign the leaves are employed to make a 
sudorific infusion (thd Oorrossol), and in India the crushed 
Iqavos are applied to tho nostrils of women suffering from 
hysterical or fainting fits.* The leaves are also used to 
destroy maggots .in sores, and to assist in removing tho 
Guinea-worm. * 



Description —Seed dark brown, polished, with two 
lateral ridges^ tapering towards tho umbilical end, where there 
is a prominent ring, with acentral pit, length about five-eighths 
of an inch, breadth two-eighths, albumen large, ruminated, 
embryo minute. Leaves oblong, obtuse or acuminate, glaucous 
beneath, 2—3 by f—^ inch, pubescent when yoiiug, when 
dried black, odour when, crushed pungent and offensive. 


The fruit is globose or ovoid, light green, tuberculous, tho 
size of a large apple, and is composed of tho iuimcrous, con- 
flnont, ripe carpels, each of which contains one large seed, pulp 
sweet, of a delicate spicy flavour, easily digested. 

, Microscopic structure. —^Tho tesca of the seeds is composed of 
two sets of yellow rod-like cells, with a narrow oeutrul cavity, 
the outer set ai'e arranged vertically bul* the inner project into 
the albumen and divide it into numerous small bniHllcs. The 
albumen consists of large polyhedral cells filled witli slaroh. 

Chemical composiilon. —Tho soedvS yield au oil and rtsins ; tho 
latte)* appear to be the acrid prin.ciples. 

_ a_, __..... _ _ _ __ _ ___ ^ 

. * Kheetlc notices the use of t]i(^ uin ipe iVuit in a similar maiiiK r in 

vertigo. 
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c.bark has been examined by Pedler and Warden, 
uiid indications of an alkaloidal principle, but failed to iso 
late it ill a pure state; they also found an acid resin insoluble' 
in other, and two resins sobible in ether ; rfs well as a. white 
crystalline principle soluble in alcohol and ether,.hut- insoluble 
in water or dilute acids, and a viscid yellow neutral I’esin-like 
body, •. • ■ . • • . 


BOC'AGEA DALZELLII, a/. ^ 

Hab.—Forestsnf the Ooncan and Travancore. The leaves. 

Vernacular. —Sajeri, Kochrik, Harkinja’l {Mar.). * 

Description. Leaves polished, narrow-oblong, acute or 
obtuse, 5—9-inches long by 1—2 broad, coriaceous, serrated, 
bale acute or. rounded;' flowers white; carpels’ globose, 
sm'oQth, about .one inch in diameter, usually containing two 
.mature seeds. 'Graham, under the name of G^uatteria. laurifoUa, 
describes this tree as like the Portugal laurel, and says that it 
flowers in November, and bears fruits the size of a marble, which 
when cut open have an agreeable smell like the wild English 
A.ngclica. Tn the Ooncan, the leaves are vised as a fomenta¬ 
tion in rheumatism by the natives; they have a pungent, 
astringent and bitterish taste. The tree yields a valuable reddish 
timber which is used in house building. 


Clii'inical covipovitwn.—Tllie leaves contain tannin, giving a 
blue-black precipitate with ferric salts, and a very small qnanr 
tity of gallic acid. The. aqueous extract contains a ferment 
•which produces a pungent alliaceous odour as soon a.-; an 
infusion is made of the lyavc.s. It is precipitated from its 
aqueous solution by alcohol, and is to some extent, dissolved 
ap.-dn by heat, 'i'hc distillate is oily, with a pungoiit odour 
and. ta.Hte, and funitral in reactioip Tho leaves also contain a 
crystalline bedy extracted by uoiling alcohol from the liiarc left 
by etlicv and cold alcohol/'xhaustic!,; it is probably (he body 
1 eluted to sinigrin of niuslan! H' ed, wbicb gives the pungent 
pre|,erly in contact with water, fho leaves yield 7'8 per cent. 
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MENISPERMACEiE. • 
JATE0RHI2A CALUMBA, .Wm. 

BehtL and Trim.^.t', 13. Calumba (Eng.), Calombo 

(Pr.). ’ 

"Oibo^ Mozambique. Tl>e root. 

^Ve7'aacUlar, —Kalamb-ki-jor (Hind.), Kalarabkacliri (Bomh,), 
Kalumba ver (Tany.), Kalamba-veru (Tel.). 

History, Uses, &C.^—Calumba grows in the forests of 
•East Africa, along the Mozambique Coast, in tKo Zambesi 
•country, and Madagascar; the Arabs call it Sak-ei-hauR'iin, 
doves foot,^ from .the resemblance of the hairy ovaries 
with their threg-parted stigmas to the leg and foot o? a 
dove. The drug appears to have been 'first introduced into 
India by the. Portuguese. In Africa it would seem, to have 
been long used as a medicine in dysentery, and other affections 
ot the bowels. Pllickiger and Hanbhry^s' rosearclies have 
traced its introduction into Europe to the Portuguese, as far 
back as 1671. Portly ajfter this date, Francisco Rcdi notiot'dL 
it as an alexipharmic. ‘It would then appear to have been 
ueglocto'd until re-introduced'.by Pcrcival in 1773; since then 
it has .been in constant use in Europe as a mild tonic. The 
oULu- lilnglish physicians in India probably became acquainted 
V/ith it through ;he Portuguese The planf wac introduced 
into Madras in lb05, and subsequently in to Bengal and Bombay, 
hilt it appears nosy* to have died out. Oalumbin, the nom 
iiitr :-enous crystalline bittiu* priuciple occurring in Calumba- 
root b.)gother with burberiue is usually^ ropreseuted as not 
possessing-iriuch phy iiological activity. Dr. Larder Briiuton 
Eays‘ (r/ii/rz/i ,'cyZoj/y, p. 757), it soems to have less action ih n; 
horbovii^e. But homo expenmeni-s un de wiih the soparut^^d 
v-rysvitUir-c principle, aud reported by M. II oud . 

1‘iSO, p. llo), point to it being uoirfowbao enorgeUo 
subitauco, giving rise to vomiting ai d duirrhuu In .snub? 
doses 1 :^ appeared lo sceux^tion of bile, oi the glam b 
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fcj1;o!u*acli, and tlio intosliiio j afU3r I’lill doses the liver 
appeared to undergo granular fatty degeneration. A dose of 
10 centigrams administered to fowls caused death, preceded 
by digestive disturbanco 'and frequent evacuation. It is 
thought that if it were not that calunibiu jis present in Caluinba 
in only small amount (0*35 to 0*4 per cent.) it would jjrove an 
inconvoment constituent in the administration of the drug- 
[Pharm, Journ., 1886.) Calumba appears to owe its tonic ac¬ 
tion chiefly to berberine Berberis); it also possesses the 
advantage of containing no tannin, and consequently does nob 
form an inky mixture withiisalto of iron. It is used in atonic 
dyspepsia and debility of*the digestive organs, and appears to 
increase the secretion of bile. Trousseau and Pidoux recom¬ 
mend ifc especially when there is subacute intiammation of tlie 
gastric mucous membranes, with a bitter taste in the niouLli, 
huat and pain at the epigastrium, nausea, flight fever and 
peahaps diarrha*a. 

Tho powderod root.luxs been used for dressing uuheaUliy 
sorc:^. 


. Description. —The drug consists of nearly round or oval 
transverse slices of tho root, varying much in size ; these, wlien 
freshly imported, arc of a light, briglit gTceiiish yellow colouiS 
and liavo their edges cov(*rod by a wrinkled,, corky epidermis ^ 
the surface of the slice shows a central portion, often much 
coniracted in tlie middle, the vascular bundles standing out as 
rough jirojections,andacoriicnl poition from two tothrce-eiglitlis 
of*an inch thick. • Calumba is lightand breaks easily withasliort 
btilrchy fracture, the odour is mossy, and tho taste very Ihlier. 

M'lcruscopir .^trvdtiro .—Commencing erUernally wo find a • 
r:inge of lalfular cells forming tho subor ; within this, a broken 
line of thick-.v.alled ydlluw eel)s ; and next a cellurai; parem- 
chyi'i'^ ioudetl with starch’and yellow colouring vnalter, making 
n]> ilie bulk <,<f th() btwk, and int(.n\scctcd by raduiiing bamls 
of lii»i 1 -tis: iir\ 'Jhe central ]K'i*lien of tie root consi.'t , olhj 
^itarciiy parcnchyuic, inleioueled by radiuling bauds, foriiiud 
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o£ larjjo voasola, wliicli arc more or Icijs tsurrounclod 

by ;i layer of wbod cells. Tlio sLarcK granules are very largo 
and ovoid. . * . 

. Chemical composition, —Tlio root contains caliiiubin, borborino 
and cal Limbic acid. Caliiiubiii may bo obtained by treating 
tlio root with alcohol of 75 por cent.; th6 alcohol is rocoverod, 
and the residue, afeor ovaporatrion, dissolved in water, and 
shaken with other, which takes up fatty matters and tliO 
calumbiii; the latter is purified by crystalji/iation from boiling 
absolute other; it ’forms right rhombic prisms, and is neutral 
and very bitter. Calumbic acid was obtained by Baodccker by 
adding hydrochloric acid to the product obtained by the troat- 
inent of an alcoholic extract of calumba by lime water; it 
"forms strongly acid white crystalline flakes. Both caliimbin an<l 
caliimbio acid are very s])ariugly solublo in cold water or cold 
alcohol, and other. {Diet, do Chimio; Warlz,, Vol. 1, p, UoCh) 
Baedeckcr has pointed out a connection botwcon those throo 
bitter principles. 

It we suppose a molecule of ammonia NIP to be added to 
‘Calurnbiu 0^^ 11^^ tho complex molecule tlionco resulting 
will contain the elements ^if berberine NOS calumbic 

acid O^, and water 3 H^O {Fharmacographl'i, p. I25). 

Duquesncl has mccntly published tho following process for 
obtiuning calumbiii. Exhaust the powdered root with 9o 
per ccut. alcohob recover tho alcoliol, treat the syrupy rosiduo . 
wj|th chloroform. Filter the chloroform solution and evaporate ; 
treat the vi'sidue with dO per cent, alcohol ^wliich <Uee''olvos 
ii\ost of tho colouring matter. Tho rosidu(>, which coiittiins the 
ealumbiu, is dissolved in strong alcohol, decolorised with 
animal cdiarcual and crystalliised. ‘The yield should bo 0*3o iti 
.Q-.J- per cent. " . ^ 

Ou?>5 ia a —Caluniba root is iiuported into Bombay frioil 
the Mozo;mib\qgo U''‘asi: to tho ext cut. ol froio 20b to .|00 i)ales 
anonall3\ . . 

Thr^ bai ' *ro or iiriti iiig, a" d contain about one ewk each, 

oi.uc h<. h r-.t;, ifuiur'd of 37^ lbs. 
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ANAMIRTA COCCULUS, w. A. 

Fig-— Rheede, Hort. vvi., t. 1; Benfl. and Trim. f. 


§L 


14. Coccnlus luclicus. (Eiijr.), Ooque du Levant (Z'V.). 


Hab.-^CoDcan,. Malabar^ Eastern ArcliipolagOj Eastern 
Bengal, Assam. The fruit. ' • ’ 

Foraaca/ctr..—KaL'dmai-i {Hind., Can., Tel., Bang.), Kiihphul 
{Guz.), Kanvi' (Mar.)] Kakkdy-kolli-virai (Tam,), Heuber, 
Netrmala (Fiinjah) ■ 


History, Uses, This plant, which is a 1 arge climb- 

. • • iiig slijnib with rough corky bark, is probably the Kakaphala of 
Sanskrit writers ; its properties must have been known to tho 
Ilindu.s from an early date, and the fruit appears to have 
bceti long in uso as a remedy in certain skin affections,,possibly 
of prtra.sitic origin. The Aralis were probably also acquainted 
wirliit-, but there is no satlsfactoi^ evidence upon this poii\t 
to be gathered from their writers upon JVfateria Mcdica. 
►Sprengel would make it rhe Jlahii-harj of Ibn Sina, but this 
is ovideutly incorrect*; as Ibn Sina describes tjj&t plant as 
"Mike Sldhnim (Tithyinalus), which some people class among* 
the milky shrubs.^’ According to ITuckigcr and Lluubury, 
Ruolliu:: was the first Muropeaii writer who mentioned it {Dc 
Stirpiuvij Paris, 1530), under tlio name of Qocci 
^ oiioiitis. GeraVdo calls it Cocculus Indicus 5 it akso bore tho 
name of Cciccale di Ijevauto (Lavaut berries), from its being 
Lutieduced into Lurope thiMuigh tho Levant ports, la tTie 
Coucan tho juice* of th'(^ lc:.ve.s with that of the*root o^dlonnsa 
sni crha is used to kill Guinoa-worm.s. Rumphius, vii., IH, 
notices ilo use to kill fish, and also birds of Ikiradise^ by 
poisoning the holes full of rain water in tlio trees they 
frequrnl. He says tliat in Goylon and Malabar they catch 
wild cnvlle, by poisoning Jack fruits with it, and jilaeing 
llicni hi the woods. . - » 


Iherotoxiu, the activr principle <.f the seeds, lias beem 
usetul.in life niglit. .e\V( ats e( plithisi j in of to -•- 

r gram ; ii js ;d jo employed to dk-lroy peilnjuli iu the fonn 


n‘d 

(.»f 

of 
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oinlmpnt-(10 gvs. to- 1 oz.), ami is ofRcial in the TJuiteii' 
States Phannacopoeia, 




"W lien administered internally it stiinnlates all tlie motor 
and inhibitory centres in the medulla^ especially the respiratory 
and vagus centres. It also irritates motor centres-, either in 
the cerebrum or in the medulla.and cord._^pro^duciiig in'all ver¬ 
tebrates alternating epileptiform spasms, with periodic stoppage 
oi the motions of the diaphragm and slowness of the pulse. 
1 he spasms often take the form of swimming, running back-- 
wards or round in .a'circle (manege movements), or i^olling of 
,the body on its axis.- The temperature is somewhat raised. 
(Lauder Th'unton,) Somo preliminary experiments made by 
Professor Arpad Bokai go far to show that picrotoxin is 
pi’obably the best antidote for niorphia poisoning. It is said 
to prevent paralysis of the centre of respiration, by whicli 
deatli from morphia ;s caused. I(> has also exactly the 
opposite effects of morphia on the pressure of the blood’. 

Description. — A somewhat reniform purple fruit, tho 
size ofasmill grape,, growing in a bug bunch, each branch 
of which su{>ports from 1 to 3 of the drupes. The dry fruit 
IS about'tho sizo of a largo pea, dark brown, and wrinkled; 
below the concavity on one side there is a circular scar, to 
which a portion of the peduncle sometimes rennwns attached; 
above it i.s a small pointed projection, the I’emaiiifl of the style; 
. within the dried pulp is a tliiu shell, which at\he concave part 
ol'-the fruit dips in deeply to form a placonla, which projects in 
the shape of two lobes into its cavity, upon these the kernel is 
moulded, and has consequently a cup-shaped form, the cavity 
ot tlie cup being marked by a longitudinal ridge, corresponding 
to the fissure lietwoen tho two lobes of tlie plooeuta. Tho ker- 
. nel consists of two layers of albumen, which, when Sf^qiaratod, 
disclose a smperior radicle, froih which two thiu oot.vlodon;^ 
diverge, ilarrow at first, imt afterwards widening. Cocculus 
; ,lndicus is very bitter, and if kepi long has a rancid oily, smell. 


albumen is oomposca of poiy^ 
liodrnl cells containiiig crystals of fatty matter. 
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'hemiml com'position .—The pericarp is said fo-be* emetic, 
and to contain two crystal!izable tasteless substances,' nieni- • 
spermine and pararacnispermine, but this is doubtful, and 
ret^uiros conlirinatioh. Picrotoxiii, h crystalline substance, was 
discovered in Uie seed by Boullay in 1812 ; it is tbe poisonous 
jninciple, and issolnble in w.atpr and alkalis. Fltickij^C'V and 
llanbury give the'following surainary of its properties:— 

“ Picroto.xin does not neutralize acids, it dissolves in water 
and in alkaliosj the solution in tlio latter reduce.s cupric oxide 
like the sugars, but to r^inuch smaller o.xtent thup glucose.. 
I'he alkaline solution is not precipitated by chloride of aipino- 
luuni. The aqnopus solution is net-altered by any.metallic salt, 
'pr by tan niu, iodic acid, iodoliydrargyrato or bicbroniatc of 
polassiuin; in fact, by .none of'tho ro-agents w-liipli alibet the 
alkaloid.s. It may thus be easily -distiuguislied from tbe bitter 
poisonous alkaloids, nlthpugli in its behaviour witli .concen- 
trulcd sulphuric aold and bichromatti of’potassium, it soraewliat 
re.scmblos strydmiiio as shown in 1867 by Kohler. .Ticrotoxin 
mclU .at 200° C.; its composition H' <> 0^ as ascertained in 
1377 by Paterno and Oglialoro, is tho same as thatof-evor- 
nmic, hydroooilb'i'c, umbollio and-veratric acids.” (rharina- ' 
ropi-iqiAm, p, 32) 

• By fractional distillation from Benzol, Barth and.Krctscliy 
(1330) separated picroto.xin into three bodio.s*. One, for which 
the n tmo ]>icrot6xin wasVetained, melts at 201° C., and has tho 
comi)OHitiou O' ■ H*«- O'- d- il^ O: The second, p>cr,,tin,- C-" 
II".'' O'S-has .similar properties, but inelfs at at 250° C., js h'ss 
ir.jcly soluble iti bcuzol, aud is not poisonous. Tho third com¬ 
pound, am.m/Vtm, C*')!-0">, remains in the mother liquor 

on re-crystallizing pricrotoxiu from water ; it i.s out .slightly 
bittor, is uoL poisonous, and its alhidinc .solutions do not rriduco 
liicfallic suit.-. IVarnccko lias obt lined from the fruit 5‘20 
pi r cent, of icsli. . . • 


7boVoh);-/,/.~-This drug is occ.adon.ally nscl in Madras hnd- 

^Bmnli.yusa cdtlo p.,,-During the 1..5t (c„ yoars four 
•<a: cs liavo bcon icp.nlod. In Boinl.iay ono cast; h.a, been 
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in wliich it \yas used to facilitate lli0 commission of 
theft. Tho symptoms are stomach ache,, nausea, vomiting, 
tetanic convulsion, insensibility and sometimes delirium. 
Dr. Burton Brown notices its use as a poison in tho Punjab. 




Commerce ,^—Cocculus Indicn^ is brought to .tho Western 

port.a. 111 largo quautitios for expoHatioii to* Europe ; it is hardly 
ever used in India, and is seldom to bo seen in the (Irng’gists^^ 
shops.' Value, Rs. 3 per Surat maund of 37i lbs. 


CISSAMPELOS PAREITRA,-* Linn. 

Fig. and Trim., /. 15. 

Hab.— Tropical and sub-tropic’al India. Cosmopolitan in 
warm regions. Tho root: 

Yrmacular, — Dakhnirhishi, Pahuri, Tlurjori {Hind.), Paliiir- 
mul (\tar.), Pata (Tcl.), Tikri, *Katori (<S/?uZ, Paujah),' 
Karandlii3.((?t^'r.), Ponmutootai {Tqin.). 

History, Uses, &C'.—The plant appears to hare been 
long .in iiso i%s a bitter tonic and diuretic in Noriliorn and 
Southern India,^ and’is inontionod by /Vinshei C'liakmdatfa 
recommends it in fever .with diai^rluca and in internal inflam¬ 
mations ; it is'combined in native pmcticc with bitters and 
aromatics. In Europe it has never beeT> -in article of commerce, 
though for a long tiino it w.as suppose d to ]>roduce tlu* Pareir;^ 
rur.t oF the shops (eo/i/er. Pkartfiacotjrn^yJn.a, ji. 25). Tho 
Sanskrit nainOs ore Ainhu.sbta* Path^i and VeinvoLi (braldiMl 
creeper), Paluulamula and Ah^oadi. In‘the Punj.ib and 'SimJ 
tho.loaves and rooti aro en|doycdin tho cure officers and in 
Pudukota for dysontiry The drug is nef ’ used in Europe; it 
tu act as a mi’d tonic and diurelic. It is Topmtrd to 
ho afitilibhic. 


Description.— Tlio root is ahonthalf .m inch in di.iijjr trrs 
bfvi'k [Iglii brown marked willj lougiuidinaj furrow's and hTuUs^ 
voi*fc>e coil' {'rietio .s, somcLiiiies voiy crooked and LnoJf y, from 
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^ (Vtng m stony grou.nl, seicloin brancliecl, fi-acture fibi-ous, 
corky, and tl.ick for the s.V.o of-the .-out, wood yellowish; 
n. from 10 to 1 o wodge-shaj.ed bundles; containing ,ua..y la.-ge 

• vessels, and separated by narrow medullary rays; odour none; 
tatite verj bitter, 

-Vic-roscopzfl 8<rHef-!<re—It cannot be distinguished from 
several other Menispermaceous roots common in India. 

Cht^jnicalcomposition. —Thepelosino or cissampeliue of Wio-- 
gers, which Flm.-kig n-has fomid to be idOntjcal with bebeerine 
exists in this root to the ex^nt pf about ^ per cent. {FUichiqcr ) 

1 elos.ne is ambi-phouH, nea.ly insolublo, in water, somewhat 
soluble m ethci-and carbon .bisulphide, freely soluble in chloro- 
trom and acetone, also in alcohol and.benzoly its'nitrate is 
sparingly soluble, and its acetate is precipitated by sodium 
phospliate bythp group ro-ageuts for alkaloids, and by.iodido 
orrocyanide, foiTidcyanide, and chromate of, potassium ; iho 

• precipitate With phosphomolybdic acid dissolves in ammonia 
with a blue colour. TLo formula of bobeoriuo is H- N0\ 


Stephama hernandifolia, Ic. i. 939, 

oxtend.no from Nipal to Chittagong, Siiigapor^ and Ceylon 
lets similar, pi-.ipertios, and is known by the same native names 
as It i.s.thc ig.uld (Ikamidi) of Bengal 

where the striated .Items arc sold in the bazhrs-; but it seems 

film ^ Sanskrit namo of this plant is Vauatik- 


TINOSPORA CO^IDIFOJLIA, 




's. 


Fig., RhocOr, um. Mat. vii., yi . i..]2 

Hab,—Tropical.India. The stem. 


Fcni7rn/„r.-Gurach, Giloe, Gnhincua n 

Gulwa.l, Gulue, (Jhavol ('Ifar.), Tlppa-tige {'jll) Qi’’- n 
(7bm.), Amrita-lmlli (6Vi.«.), tla.^sakimlarGiiK,) Gul'T^ V/t’ 

Amntwel (Gou.), ibulo (Ga. ' ' y •* 



MEXISPERJIA CEAE. 

>>jHistory, Uses, &C.—A well-known medicinal plant, 
long in use in Hindu modiciid^, and called in Sanskrit Guduchi, 
ritlaglini (bile-destroying), Bliisliakpriya (dear to pliysioians-), 
Nn*jara (not pOrisliing), Ac. It is considered to be cold and dry, 
or according to Arabic .and Persian writers, hot and dry in 
the first degree.; In native practice it is much valued as an 
antiperiodic in fevers, and as a tonic and alterative; it is also 
credited with aphrodisiac properties.* The fresh plant.is said 
to be more efficient than the dry; it is taken with ihiik in 'rheu¬ 
matism^ acidity'of the urine and. dyspepsia. The juice with 
Paklianbcd and honey is given in Gonorrhoea, - and is q-n ingre¬ 
dient.in Paushtiks given in rhihisis. In Guzerat, a necklace 
called Kamala-ni-nuiUi (jaundice necklace) is.made of small 
piec.es of the stem, and is supposed to cure that disease- Tlic 
stern, if placed upon a bush in the open air, will retain its 
vitality through the hot .season, and when the rains commouce, 
put forth leaves and long whipcord-like roots, which soon 
reach the ground, whence the Sanskrit synonym Chiunarulia, 
or, growing when cut. Tlie*plant is very common in .uany 
parts of India, and may always be obtained in the green statu. 
Elephants are %^ry fond, of tho stems, and the hill tribes in 
Sikkim give it to their cattle to euro pain^ In ilio stoma'ch. The 
. dry stem is to bpsoeii in every drug shop ;.frofn it is prepared a 
• kind of starch known in Hindustani as Giloc-ka-sat, and in some 
pavLs*of India as Palo. It is prepared by powdering the stem 
and washing out the starch with water : the latter retains a little 
of the bitterness of the drug, T. appears first to have 

attracted the notice of Europeans in India at the early pari of 
the present century, and to h*^vc been favourably ^i>ek<‘n <4 by 
those who. have tried it as a tonic, antiperiodic and duiruic, 
.but it has never come-into general use in Enropeain’praciA r*. 
It is now official in the Pliarmacopaua of Ittdijg nml lias irdv Iv 
{1884-) b>‘en ro-introduoed to the notice «-f tlio pro[V‘ssi*c.i in 
I^iiropo as a specilu' Ionic, tuitiperiodlc and djurotic. if.^ch d ' 
des Oi'slrry. IVr., IS.St, oP?.) 

♦ tor ori^nuil Sanskrit jurM.-ripthMiS, SCO DuUd liiiHlu M h iia i , 

pclOtf; must of llu-m Krnlaiii sovoral (jllicr cnnall; at oo r.; uiL.)r- 



JIEXmTEU^rACEJE. 


Descri]j)ticn. —T]io frosli stem has a green snccnlentMrb, 
covorocl by a thin brown cpidennis, which .peels off in flakes ; 
it is stiid-dcd with warty promiucnces, and hero and there gives- 
olf roots and branches bearing smooth heart-ghapod leaves, and 
biinohcs of red berries ; wheii dry it shrinks very much, and 
the bark separates from the wood, and becoiaes of a dull 
brouni colour; the latter .consists ofa number of wedge-shaped 
bundle^ tho tusto is very bitter ; the odour not in any way 
peculiar. ’ • . - . 


Alicroscopic fitrncture.'-^he suber consists 9f tabular cells, 
and thick^svalled yellow- colls, in alternate layers^ tho woody 
portion is no^ to be distinguislied from that of severcil*other 
Moni.';porniaccous plants common-in Indijj, 


ChoMiciil composition ,—The extract called Palo and Sat-i- 
giloeis siinidy Rtfirch, wliich', thVongli not ha\nng boe.n washed, 
rcliiinssoino bittorness, that sold in tho bazaars is usually nothing 
blit cojninou starch. Tlio stem h;vs been examined by-Fliickigar 
(1881) by boiling it with alcohol and a little hydrate of 'calcmin, 
the alcohol was then evaporated and tho residue extracted by 
moans of chloroform^ The latter liquid w'as found to contiiin 
an alkaloid in very small quantity ;• on evaporating it and dis¬ 
solving tho residue by moans of acidulated water, a. solution 
wac obtuiivjd, wiiich proved to contain mordy a trace of ber- 
beriue. TIk) ulcohuli"*. extrairt after it had bcmi exhausted by 
clilopjlorm as above^.'tatob, was dissolved in boiling water and 
procipitutod by lahnii? acid, avoiding an excess of.tho acid. 
Tho dep(i;^it iliur obtained w -s mixed witli carl)»)natc of lead, 
dri 'd.ruid ■xlnuicLud with ulcoh'j- which on ov»q)orati«^n yieddod 
Wr bi icr princii>h-. By boiling this bitter principle with 
di‘,ab; sulphuric f-cid, sng ir w is produced and it lost its bitb'r- 
Tf Neithor tlic origiriai luttoi*. principle or the product 
cl:-l ived from it could bo d allized. 


do//;: r. ivr,—Th‘"^ sd'niB iu*o C'dlceitd and dik’d bv Iho 
cmOiim " pr.-;? j , wi o h: d.g ihmn for sale to i!;o towns. Value, 
Pc. 2 ^ r‘r bur:d ued of-374 



Fig.— 
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COCCULUS VILLOSUS 

rivh. x\m.y t. 381,/. 3, 7. 
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Hab. l^i’opical and subtropical India. The roots and leaves. 

Vernacular. —Jarati-ki-bel, Farid-buti {Hind.), Vasauvel, 
Tdiia (l/dr.);Dagadi (Gan.), Chipmai-tigo, Katle-tige {Tpl.)i 
Haer (ihnig.), Kattnk-kodi (‘Tam.), Pdtnlii-galoi*i (Guz.). 

History, Uses, &c.—A very widely-distributed plant 
r>t climbing habit, very common everywhere; it has no doubt 
bjon long in use as a domestic remedy in all parts of the 
count ry, but few of the native works on Materia Medica notice 
it. The Sanskrit names are Patiila-garudi, Vasadani and 
Vusana-valli, giving-a fragrant perfume.It is a disputed 
point whether this plant or the Pcdalium murcx is the true 
Farld-buti upon which Sheik Farid is reputed to have sustained 
life for some time. The juice of its leaves mixed with \vater 
has the property of coagulating intoagreon jelly-like Bubstauce, 
which is applied externally by the country ptjople under various 
circumstances on account of its cooling nature, and is also taken 
internally sweetened with sugar as a cure for Gonorrhoea. 
Pliny (21, 09) mentions two plants, Coracosta and Callicia, 
which, according to Pythagoras, were used by the Magi to 
congeal water. The root is said to ho alterative, and to be a 
good substitute for Sarsaparilla. Roxburgh says that a 
decoction of it in goat’s milk flavoured with long popper is 
udiuinlstcred in rheumatic and old venereal pains, and 
cousidorod he Uing, laxative and sudorific. {FI. Ind. IIL, 
HIT).) The juice of the ripe borrio-*^ makes a . durable, 
bluish-purple ink. {Brandis.) Iii the Coucau the roots rubbed 
with Bonduc nuts in watgr are administorr.l cure for holly- 
adie iu Ajliildren, and in bilioun dyspepsia they arc given 'n f\ 
massa doses with and -^/gar ; they arii also an ingro 

tliewt with n luunbur of Ini iurs and annnntic.s in. a (.'oirpnuad pi]I 
which is proscribed iu fev'^r. 


Description. --Leave ■; iio-l ’ y 11 to 2 iaelos 

subliinceolate, retnsc, or vibtuse, ard mncroncte; 
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ee-lobed, base subcoi’date or truncate, when young yillous 
on both, surfaces; petiole inch long. Root very crooked and 
twisted upon itself, keeled, seldoiin branched, but giving off a 
few thin fibrous rootlets ; external surface light brown, nearly 
smooth, transverse section pale yellow, marked with radiating 
darker yellow lines ; odour peculiar, acrid; taste disagreeable 
and bitter. 


Chemical composilion .—The air-dried stems and roots were 
well bruised in a mortar and extracted with rectified spiiit 
in a Thorn’s extractor. %The resulting tincture was then eva¬ 
porated at a low temperature on a water bath till free from 
alcohol.. Water was added to the viscid extract, and the 
turbid mixture, which possessed a strong acid reaction, was 
repeatedly agitated with ether. Daring agitation a large 
amount of dark, soft resinous-looking matter separated and 
adhered to the bottom of the bottle. The original extract was 
thus divided into three portions—ethereal solution A, separated 
resin B, aqueous residue C. 

The ethereal solution A, which was of a dark yellowish-brown 
hue, was agitated with dilute hydrochloric acid; during 
agitation the aqueous acid solution became turbid from tbo 
separation of dark brown flocks. The ether was separated and 
was of a yellowish colour; it left on spontaneous evaporation a 
yellowish-green soft resin, which possessed a very fragrant 
odour, not unlike that of Tolu balsam. Treated with benzol 
it was partially soluble. No further e.\aminatiou was nmde of 
this portion. 


The aqueous solution filtered from tbo brown flocks above 
wf.nl.ioned, was of a dark brown colour. The addition of 
auimonia caused the separation ot pinkish flocks, and the 
Kohuion aoquirod a reddish hue. The turbid solution was now 
agitated with cldoroforin-ethcr which acquired a pink colour. 
'Iho separated ohlovoform-ether left on cvapovatioii a pink 
rdHidtie, uon-orystallino, soluble in alcohol, the colour being 
that of n t incturc of Sander’s wood. The alcoholio solution did 
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ibit auy HuoreSceucej and the colour was the same when 
viewed by either i-eflected or transmitted light; examined 
spectroscopically there was marked absorption towards the 
violet end of the spectrum^ with a slight absorption in the 
yellow, but no bands. The addition of dilute acids to the 
alcoholic solution altered the colour to dirty yellow. Some of 
the dry extract was treated with water, and gently heated, 
a dark rosin-like mass was insoluble ; the aqueous solution 
had an acid reaction, and a fragrant odour. A ffiw drops of 
dilute tl Cl. were now added and the clear yellow solution 
filtered from insoluble matter, and agitated for a very brief 
period with chloroform. The chloroform, of a yellow colour, 
was separated; on evaporation the extract was not wholly 
soluble in-dilute H Cl. The filtered acid solution gave with 
alkalies a pink colour, while brick-red flocks separated,, not 
soluble in e^^cosa: the addition of dilute acids immediately 
destroyed the red colour. With potassio-mer^nric iodide, 
phospho-molybdio acid, platinic and auric chlorides, and 
picric acid, marked amorphous precipitates were yielded. 

The aqueous aejd solution which had been agitated with 
chloroform for a short period only, was now rendered alkaline 
with ammonia and again agitated with chloroform. The chlo¬ 
roform was separated, and evaporated off at a gentle heat, the 
re.siduc was dissolved in dilute H Cl., witli alkalies white flocks 
separated, and the solution further gave precipitates with ail 
alkabidal re-ogents. 

These experiments would indicate that two principles were 
extracted, one possessing the properties of an acid, and yiekl-^ 
ing a red colour with alkalies; iho other an alkaloid. 

The reddish alk^-bue solution left after agitation with chloro¬ 
form-ether, was g ntly heated to oxpol ether, and when c<>l i 
acidified witli dilute H Cl., v’theri tho colour changed to dirty 
green; the S' lutiou was then agitated with otilorofonUj’wlifch 
acquired an euier; Id-green coloiirr On ova pore liug .off tho 
chloroi *rm a green varnislidik^ ron-cryBialHiio n K.iduc ^ 
lofr. The jliiv'r'h* rm examined- ?;pFr.u’o'?copicniIj 
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owed some absorptiou towards the violet end of the spectrum, 
but no bands. The liquid did not exhibit any fluorescence, 
and was of the same colour viewed either by reflected or trans¬ 
mitted light. The extract 'was readily -soluble in alcohol ; 
more readily soluble in ether than in benzol. • The addition of 


a few drops of dilute H Cl. and water, dissolved the greater 
part of it, the resulting solution being of a dirty green colour. 
The addition of alkalies caused the separation of pink flocks, 
and the solution became of the same colour. A precipitate was 
also yielded with the usual alkaloidal re-agents. Subsequent 
addition of an acid caused the liquid to regain-its original 
green hue, aud the solution when again agitated with chloro¬ 
form coloured it au emerald greou. The-action of alkalies on 
the green chloroform extract was extremly marked, the slight¬ 
est trace of an* alkali being sufficient to determine the pro- 
d ictiou of the pink coloration. Boiled with alcoholic potash 
the rod coloration of the liquid was not destroyed, but on the 
addition of .dilate acids yellow flocks separated, which were 
soluble in chloruforiii with production of .a yellow solution 
without auy tinge of greeu. The aqueous solution was also 
yello'.Y. 


These experiments appear to indicate that the reddish alka¬ 
line solu'iou contaiiind au acid principle associated with au 
alk.'iloid. It would appear that the alkaloid contained in this 
second fraction was dmilar to flic uric to which reference has 
already been made. The two acid principles, liowover, df> not 
appear to b;} identical : in the one case tho chloroform solu¬ 
tion of i ho acid was yellow, in the other emerald gr<'en. In 
their hcliaviour to^vai’ds ullcrdios they also UifTored in the tint of 
the coll nr r. ir-t.i-.n. Those principles do not appear to be of 
thi Qutuio V forillijurv chlurojjliyll, but pcssibly they maybe 
allied i j the c ulmn-ing matter &t:e.ed to l.e pnisent in certain 
licli 'vc,, ()!’ to dc('on»pO''jtc.>ii pi’oducts ot clilorophYll. 

Separateil rc.^ln b, was soluble ori albulino hydrati-s, aud 
roprecipiLaied jd brown flocks by acids. The resin was not. 
fin ther examined; 
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j^J^qaeons rosiclue C—The filtered solution .was , rendered 
alkaline with ainmonia and agitated w’ith chloroform-ether, 
browuisli flocks separated. The separated chloroform-ether 
left on spontaneous evaporation a transparent yellowish varnish- 
like residue. In order to purify this extract it was dissolved in 
dilute acetic acid in which, with the exccpiion of a few flocks it 
v/as wholly soluble. 'The filtered solution was agitated with 
chloroform several times; finally the liquid was rendered 
alkaline and again agitated with chloroform. ‘ On separating 
and evaporating off the chloroform, a faintly yellowish trans¬ 
parent residue was left; this residue was practically insoluble 
in water : it was easily dissolved b}’’ alcohol, and also soluble in 
other, but the solutions did not crystallize on slow evaporation, 
d'he alcoholic solution was bitter; it did not exhibit Qnoroscence. 
Tn dilute acids, eii^pecialiy tartaric acid, tlie extract was 
soluble, the resulting solutions being bitter. With nitric, 

^ hydrocliloric, sulphuric, acetic, and tartaric acidr. no crystalline 
compounds could be obtained. From an acid solution alkalie^; 
precipitated white Hocks, wliicli were redissolvcd by acids. 
An .acid solution responded to all the ordinary alkuloiaul 
rc-ageiiis. A ' olution in snljdinric n-dd after boiling did not 
rodiico an alkaline copper solution. , A solution of tlie extract 
in dilute hydrochloric acid was precipitated by platinic chloride 
in excess, the amorphon.-. light yellow procipitato collected o?; 
a filter, well washed, and dried i?’ a vaeiium over conceii- 
tratc'd siilphm ic ac’id. 'J'wo <h‘feriiiinatioii;- of the metal ir» 
this salt yielded ]9 07 and 18-Ul )>er cent., respectively, <)! 
platinum, which gives a mean of 18 1)9 per cent, of plalinm.o 
During ignition • of the platinum salt there was a verv 
strong odour of beuAoic acid. This principle had the properties 
u( an alkaloid ; at pixi.soiit it.b ultimate comp, it ion \\'\^ not ^ (*n 
detormineu. The ehlorororm which was fir.'-L agitated r,’ith 
the original alkaline a.jueui! j sulut ion. loft a iv'dili h varin’sh. 
like residue, which also gave all the reactioUH of *in alkuloid, 
and which appeared to la- simi-hn- to the principje separoUd 
from the alknlinc solution ; (ho alkaloid i»eiug '-(pMeadU* 

both iroin an acid and an alkaliur' ’elntioj) by chloroform, b e 
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la alkaloid was doubtless tbe oue which was found associated 
with the colouring principle, and to which reference has already 
been made. The colouring principle gave similar reactions 
to the one already described. The original aqueous alkaline 
solution left after agitation with chloroform was filtered, and 
then agitated with amylicalcohol. The amylic alcohol solution 
was of a deep claret colour: it was agitated with dilute 
hydrochloric acid. The amylic alcohol on evaporation left a 
light green varnish-like residue insoluble, in water or in dilute 
hydrochloric acid. The addition of ammonia to the solid 
extract dissolved a porti<ft^, the solution being of a damson-red 
colour. The residue insoluble in ammonia was of a dirty brown 
hue. The addition of acids to the ammoniacal solution pre¬ 
cipitated pale greenish flocks. 


''Fhe hydrochloric acid solution of the amylic alcohol extract 
was of a deep browu colour, carbonate of soda was add^d, 
which precipitated brown flocks, and the solution agitated 
with amylic alcohol. The amylic alcohol became of a damson 
red colour. On evaporation a damson coloured varnish-like 
residue was left, partially soluble in water acidified with 
hydrochloric acid-; the solution was strongly bitter and harsh : 
a trace of tannin was present. The addition of alkalies occa¬ 
sioned the precipitation of white flocks: with the ordinary 
alkaloiilal re-agonts precipitates were obtained. The principle 
possessed the properties of an alkaloid, but appeared to differ 
from the first one described in being more easily soluble iu 
dilute acids, and in possessing a much more marked bitter taste, 
accompanied by harshness. The amount isolated was fur too 
small to admit of any examination of its platinum salt. 

The colouring principles whicli have been isolated by the 
action of amylic alcohol were probably similar to those 
obtained earlier in the analy.sis by fhe action of chloroform 
&c. The jujueoiis n'siduo loft after the action of amylic alcohol 
win; not further exuuiiued. 


A'ce ,—\ot an article of ecnnmercc. 
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COSGINIUM FENESTRATUM,CoZetr. 

Fig. — Miers. in Hook. Bot.' Mag., t. 6458; Contiib. Hi.- 
22, t. 88. Tree Turmeric, False Calumba {Eng.). 

Hab .—Western Peninsula, Ceylon. The stem. 

Fer;iacu?ar.—Jlidr-ki-haldi {Hind,, Bomb,), Mara-manjal 
(Tam.Dodamara-darasiiia (Can.). 


History, U ses, &C.—The stem is said to have been long 
in use in Ceylon and^ Southern India as a bitter medicine, and 
as a yellow dye. Wo have-not met with any account of it in 
native works ; but there is reason to believe that it has some¬ 
times been confounded with Darhalad, the stem of the Barberry. 
Ainslie was probably the first European physician who noticed 
it. lie says:—^‘Mcra Munjil is the Tamil name of a round 
yellow-coloured bitterish root, common in the bazaar, about 
one iuuh in circumference, employed in preparing certain 
cooling liniments for the head, and is also used as a yellow dye ; 
it is brought from the mountains, but I have endeavoured iji 
vain to ascertain the plant.*^ Subsequently it attracted atten¬ 
tion in Ceylon by being mistaken for Calumba, and some of 
it found it^ vray to Europe, Whore it became known as False 
Calumba and Tree Turmeric; it is favourably noticed in the 
Pharmacopoeia of India, and is used at the present time in the 
hospitals of the Madras Presidency as a bitter tonic. {Svo 
Berber U,) 

Description. —Cylindrical woody stems, diameter 1 to 4 
inches, covered wdth a pale corky bark ; wood of a bright 
greenish yellow colour, and open porous structure, having no 
concentric rings, but couspicuouB medullary rays ; taste purely 
Vjitter. The wood is much less hard than that of tho Barberry, 
and of a lighter colour. 

0/Lcmical composition ,—Calumba wood was analysed by 
Perrins in 1853, and found to contain borberino. (iVior. Jo nr,, 
Voh XIL, pp. 180—500.) 




, BERBEEIDE^. 

vce ,—It is an article of commerce India 

only. 

The Meiiisperinaceous plants of minor importance some¬ 
times used medicinally, are the following:— 

Tinospora crispa, Mlers,, extending from Sylhet and 
Assam to Pegu and Malacca. It possesses the bitterness and 
tonic properties of. T, cordifoUa, and is known b}’^ the same 
vernacular names. 

Cocculus Leseba, D. C., Fink. Am., t. 384, /. 4, a 

scandent shrub of the .Piffijab, vSiiidh, and Carnatic, which is 
also found in Afghanistan, Avabui. and l^er in, lias bitter and 
tonic properties similar to those of Tinosporn curtHfulla. It is 
known in the Punjab and Sindh as Ullar-billar and Parvati. 

Tiliacora.racemosa, Coleh,, Rheede Hort. Mai viL, 
t. 3; Micrh,, Contrih. Hi. 7ti, t* 1-Oi, a climbing shimb 'found 
throughout tropical India and in Ceylon, is. one of the three 
kinds of Mushadi used by tho Tellngas as remedies for 
snake-bite. These three kinds are: Mushadi, Slrycknos Nux- 
vomica; Nag.i-Mushadl, Strychnos colubrina; and Tiga- 
Mushadi, Tiliacofa raamosa. Other vernacular names forthis 
are Tiliakora (Beng.) and.Bdga-muahadu (7/iwd.); it is 
bitter like other.s of the gonus, and, it is hardly necessary to 
aay, no antidote to snake poison. 

Pericampylus incanus, MUrs. Under the nmno of 
VArak-hantn, slotider Mcnisporacoous stems arc sold in the 
llcngal l)azars which appear to beloiipr to tliis plaiit. 
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BERBERIS, ARISTATA, DC. 

Fig.— and Triiii., 1. 16. Nopaul Barberry (Enij.), 
\diH-i tier jiristc (AV,). 

Hab. —'Icinperate ITiinaJstya, Nilgiri .MmiitMius, Ceyhui, 
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Bi LYCIUM, Boyle. 

Oplithalmic Barbei’ry [Eng,), Viuetticr tinctorial (Fr.). 


Hab. ’—Westorn Himalaya from Garwhal to Hazara. 

B. ASIATICA, Roxb. 

Fig.— Delees, Ic, Sel, ii., t, 1. 

Hab. —Himalaya, Behar on Parasnatli. The stem, root- 
bark, extract and frnit. 

Vernacular, —Tho stem, Darhalad {Bind-y Bomb,), The 
extract, Rusot, Raswanti {Hind,, Bomb.), Raswal (Sind,). Tho 
fruit, Zarishk (Bers,, Hind,, Bomb.), Ambarbaris (Arab.), 

History, Uses, &C.—Various species of Barberry occur 
on tho Himalaya and Nilgiri mouutains in India, at elevations 
between 6,000 and 10,000 feet. Tho wood (Duruharidrd), 
extract (Uasanjana), and probably tlie fruit, have boen used 
by tho natives from a very early date. The Greeks wore 
acquainted'witli tho extract under tho name of Indian Lyciuui 
as long ago as tho first century ; it would appear, though, that 
, t here were other kinds of Lyciuin iu use at that time, (Conjrr, 
f'harmacograjdiia, p. 34.*) Tho early Arabian writers were 
acquainted with it by tho name of Huziz-i^Hinfli,t and 
namtiou its Indian name, which some of them derive from Rus^ 
juice, and Ulh (uthna, to boil)., Hakim Abd-cl-Hamid dcs* 
eribes its manufrictaro from the powdered wood by exhaustion 
with water, filtration, and admixture with an (apml bulk of 
cow’’s milk, the mixture being finally evaporated to tlio Cvmsist- 
’ once of an extract, and enveloped in loaves ; this mctlu*d of 
preparation is the same as that described in Sanskrit works. 

♦ 1/J03. i. 117; Plin. 2i, 76. 77; Cch. (3, 26 ; 6, 7; 8. 0 ; ^cnh. Lurg. 
Comp. i‘j, \i\ the cmlv stage of ophtlinUnia. 

tThey <lesrribo two kimU, Maki or the Xv<t.ir/ ot tho (iiet ks, mill Htufit 
or Indian ; .he former wfis di t ivcd from Rkmunitb ni/’ff c/o/the ' ic rrtvH cl 
wliich aru used in dyciug leather Nclhiw. 

0 
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i^le, in 18o3, brought Rusot more promiiiently to tlio iiotico 
of fjiiropeans; since then ifi has been pi’otty extensively 
employed as a tonic and febrifuge. The root-bark of Barbcn-y 
is now offieiariii the Phunhaoopoeia of India, it is noiieed in tlio 
'rahfut-el-murainin under the name of Arghis, and is said to 
jxis.-jOrs all thapropertioi^of Miminin. Surgcon^Gencral Cornish, 
of Madras, states that thoNilgiri Barberry bark (Mnllu-knlhi- 


; jniitai TV/m.,) has been used in tlie treatment of ague with good 

* n .suits. A similar opinion appears to be generally held by medical 

nioJi in India. In the bazaars the stem, extract and fruit are always 
uhlaiiiiii)le ) the two fir^iifiU'e c/uisidcrod cold ainl dry', ami are 
jiic'Hcr ibc-a in ronibinaiioh with otlter bittern and aromatics, 
ii- ioni(>’ ami atiliperiotlics, c^peciuliy when biUouH svmptonis 
and diarrha’ i ur/^ j/rcsent; they are uIho used in riK norrliagia. 
Iwu >< i niixnl W ith (>{)iuiii, ahnn, roi k -‘idi, (;ii, Lulic luvrobalanwy 
and varioin? other drngH, is mncli nsod as an oxtornnl .Mpj)lieu- 
tion In luHjuuinutoiy sw/dlings, nmt S'* rnljbed in round tho 
nihil ill niHuful iiircctions of tho conjunctiva; it is also ux-d 
mixed with honey fVH an application to aphtluo, and abrasions 
;*ial idccrntioufe of the skin, nnd mixed with milk it is droppe d 
tnfo th»‘ cy.' »n c/mimu tivilis. The fruit is co(»ling nnd acid. 
Hci hcrine in duHcB of J V grain given siTbcntancously kills 
ialdni>, wnh ; ympt/jiiiH of |>rustnitioji anil fall of temperntnro; 
In.t u do. 1 l i^rht times a.^ great given to them b^' tho muulli 
lia I im aeiion, and 15 grains usdy produce in man slight colicky 
'“'J dicn lux.'a. Js h;iid to c^mse contraction of tlic inti's- 
lim - and of the h[)le(m, .and to h'ssoM oxidulion in l]n> hh.'od, 
( / . /;> aji/nn.) The drugs v. liii li conhiiu this alkahml nrn 

vi i*v nfill lu malarial dyspepi ia iicr^•mpanied by a fv;brilc 


« iir>n. 


h.i.i-i I •,> l■nl 'I,III f*'.: I,'.- .— ib'irlinlHil (iccurft in 

Jli'X'v'Sl, 1 t<J t! iliclli-s 111 i.lilinii'liT, liy n corkVj 

li;riit lii'(tv,ii l,;irl< ;.»I)ciu alli :l,i. ^ lim-il layci'of stonv ci lia, 

'' .'-!■/' ' '>"‘1''^ l<- '•'• liiiij^ to till, htc'ii, ; tlii.i luyoi- i:i in ii Led 

by I Miyriluiliiial funows iMiTof-londii..' to tlu' in’i iliilliu-y ni.i 
\vl ^ li.M voiy |)ioi,.in, 1,1 .Mini <-lo;-u oi',,ii,ril, anil coiiluin many 
ln'lw. iMi till- ni) i me w, j.ortloim ol 
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rful i^iippliod witliveiy largo fenostmteil vessels, and oxtcrntu 
to each wcdge-sbaped portion is sit imted a peculiar baud!-' 
a pjile yellow colour, which lies in contact with the stiniy 
envelope; thoro is a suiall closo-graiued 'central colmnii, 
couftibiiiig of cells containing starch ; all parts of the woc»d 
i^ro iljtprognatod with yellow colouring matter freely solnblo 
in water. 




.Riisot is a dark brown extract pf.tlie consistence of opium, . 
having a hitter and astringent taste, readily soluble in waii‘r, 
jmvtly so in rectitied spirit, forming a rich yellowish brown 
sedutiun, which becomes bright vellow when diluted. It i.s 
])repared in Nipal and tho Dhoon. Zirishk is a moist sticky mass 
ol small black fruit, rather larger than Mnglish Barberrios; most , 
of them are abortive, but a few contain one or two oblong, seeds 
al)out 3-:i0ths of an inch iu length, with a thin I’oughish brown 
testa, i)eneath which is a mombranaceons covering; tho peri- 
sperm is yellow, embryo nearly as long as the perisperm, yellow, 
erect; cotyledoiift oblong; radicle subcylindric, inferior. • 

Th o root bark is britilc, externally light brown and corky, 
beneath tlic siiberous layer it is of a dark brown, wiih a 
greenish yellow tinge, fibrous, and very bilt(*r. 


covipo^'ii —Tlu'bit h r principle? of Barberry' ror»t 
J«iid Wood is berberiue, which it c:ontaius iu gn'at abutulaueo. 
flu? fruit (‘oiUnins tartarii*. and malic acids. Bcrherine or 
bvrbpi ia was first diKcovorod by (.hovnllier and J\’lk?taii 
HI tho bark oi' Zfnithoxijhffn fihtra flcrrvfistj hnuL, and mimeu 
its i«.l«.*ntity witli berberine v.as proved by Perrins 
(l ‘^u>2). A, Biicliiior, \v)h> o])tfiin('d it ( (•ryst?dli/,od iroiri 

bru herry rnnt, li, li.*vod it tia po aoirl piopoi-fies, and luunod 
it Orrberitj. It Imii lircii pivvlonsly st'parated in an impure 
enuditiou l>y Ibvnules (18:ib) and by Buchner (1830). tr. 
Kemp (1841) noticed that it tV »rms ery.>liilb7'.iddo tN.iinpouuds 
with various nuneral and organic nrids. bat its all^Hloidal 
uuinrw was first ]>ruV' l by Flail manii (IMd). Hiiico tli(?n 
it has boeu diRcovered iu numerous pianf' <•! (he 'order»i 
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cridejx), Ranunculaccae, Menispermacea), &c. Its com- 
positiou is NO*. {Perrins^) Berberine dissolves in 

strong sulphuric acid with a dingy olive-greou, and in nitric 
acid with a dark brown-rod colour. Solutions of its salts aro 
precipitated greenish-brown by potassium ferrocyanide, and 
ycllovv^ by picric acid, phosphomolybdic acid, or chloride of 
gold, platinum or mercury; the precipitates aro mostly crystal¬ 
line or crystallize readily; the phosphomolybdato dissolves in 
ammonia with a blue colour. Dissolved in hot alcohol, the 
salts of berberine yield, with solution of iodine in potassium 
iodide, dark-green scal^ of metallic lustre and appearing 
reddish-brown in transmitted light; if an excess of iodine bo 
employed : the crystals aro of a red-brown colour in reflected 
light. Hydrochlorate of berberine assumes with chlorine a 
blood-red colour. {Buchner,) This behaviour furnishes a deli¬ 
cate tost, by means of which, according to Klungc, berberine 
maybe detected in over 200,000 parts of solution ; brucine, 
which gives a similar colour with chlorine, yields with acids 
colourless solutions. Fused ^ith potassium hydrate, berberine 
is decomposed, yielding two acids, one of which is sublimable, 
the Vi»pours having the odour of chinoliu. {Illasiwctz 
and Gilm.) Oxyacanthiue, C^- 11*^ N'^ remains in the 
mother liquor from which the borbenno salt has been preci¬ 
pitated by an acid. It is a white alkaloid, turning yellow in 
sun-light, ucmdy insoluble iiA water, and has a bitter taste and 
alkaline reaction ; it is soluble in alcohol, less so in ether, bub 
licely ill chlorofonn, benzol, fats and volatile oils. Sulphuric 
acid colours it brown-ied. Nitric aei<i imparts a yellow and, 
wlieii heated, a purple colour. Berbatnine 0’^ N and 

at l(‘ast another alkaloid arc also contained in the root. {Cj\ 
Shill (Did Maffick, Aat, Zrd /A/., p. 315, On Bi.rbcrine, 

by It'. IT. Verkin j jnn.j donni. Chcni, .S'oe., 7'V6. 1889.) 


— Darbidad Cf)mos to the plains from Northern 
India aiul Ikhh the M-’idras Presidency. Knsot and Zirislik 
ffoiii Nb.ilh. rn Indi:*. Veluo, D.irlialud, Rm. 3^,.; B.usJl, 
\{ 9 per inaiind ot ITj llr . ^ Zirishk, Re. j per lb. 
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PODOPHYLLUM' EMODI, Wall. 


Fig. — Jacq. Voy. Bot. ii., t. 9. 



Hab . —Interior ranges of the Himalaya^ Sikkim, Hazara, 
Cashmere. 

Vernacular, —Pdpra or Pupri, Bhavan-bakra or bakra, Chiui- 
yaka [llind.)» 


History, Uses, &C.—the genus Podophyllum contains 
four known species, one Himalayan, one American and two 
Chinese. The Indian species inhtibitssliady valleys in'tho inner 
ranges of the Himalaya, atid is very abundant in Kunawur and 
Cashmere. The remarkable appeaVaiico of its bright red fruit 
would load one to suppose that it must have attracted the 
iitteutiou of the Hindus, and judging by the Hindi names 
Pupra and Bhavan-hahrn it is probable that it was one of the 
bilo-expclliug plants, described by Sanskrit writers under the 
names of Parpata and its synonym Vahra. In Hindi the 
Sanskrit parpaia becomes piipra and valzra changes into bakra: 
the preiix hhnvan probably moans ‘Miill^^ and the Hindi namo 
would thus signify hill vakra ” as distinguished from Icshctra- 
vakra or IcibHra-parpata, field vakra or parpata, a namo applied 
in one or moro species of Oldonhiudiii. The modern medical ' 
literature of Iiulia contains hardly any information about tliis. 
plant. A specimen of tlio root was forwarded to the Connuittoo 
for iuvcstigaiing Bengal drugs, by Dr. Falconer about fifty 
years ago, but no examination of it appears to have been made. 
The plant is mentioned in the Ihiarmacopceia of India as n 
})e3siblo source of Podophylliu, aud Stewart says that the fruit 
is nseil medicinally in Laheuh 

Description.— Stmn or scape () to inches, erect, stout, 
herbaceous ; loaves 2, vernal, altornato, loiig-petiolcd, plaited 
and tletlexod in vernation, 0 to 10 inelu i in dianu ti r, ovl)i« 
culor, 3 to 5 b'bed to the middle or base ; lobea emu ate, aciiie^y 
serrate; peduncle tcriuin. 1 i'l binf. ihen apparoDily -vep!;)- 
axilhiry cu- inserted uii the pi liole oi ilu* np[)ia hail ; ihnvens 1 t * 
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ill (liauictor; sepals very deciduous; petals 0^ somotinios 
4 {R)ijlo), obovato-oblong; berry 1 to 2 inches long, ellipsoid, 
red. {FL Br. hid.) The. root agrees with that <»f P. pdiuhnn. 
ill most particulars, but differs in* the intervals of the knots 
whence the aerial stems arc given, off. Tlie rhizome is more 
or less cylindrical, crowded above with tuberosities, marked 
by depressed oval or.circular scars,-and giving off numerous 
simple roatlots below. The terminal bud is enclosed in whiti.sh 
papery sheaths. The colour is-yellowish-brown, paler in the 
rootlets. The fracture is short and mealy, disclosing a white 
section, with a circular arrangement of yellow vascular bundles, 
and bounded on the outside by a thin brown cortical layer. 

Chemical compniiition.—Tho powdered root was macerated in 
recti tied spirit for four days, and the tincture evaporated to 
dryness, weighed 25 per cent, of the drug. This extract was well 
washed with water, which removed sugar and bitter colouring 
matter to the extent of 15 percent. The remaining 10 per 
criit. of rosin or rosins was dried at a low temperafuro and 
bad a bright brownish yellow colour. The reacti<ms of the 
rosin with tests, and it . solubility in chloroform, ctheiVand 
diluted alkalies wore very similar to those of the oliiciiil resin 


of P. pdtafum. 

Half a ginin (Ooj grm.) t-akon in* the evening produced 
»inmis!akaldy a catliurtic action the first thing wvKt morning, 
.slighi griping was experienced. 


NYMrH.EACE.E. * 

NELUMBIUM SPECIOSUM. Wijht. 

Fig. — III. 1., 1. IM. i. 903; ]l/,r,>,lr, II.,rf. 

JW«/. - i., 31. lv.r;, |.ilm I,OHM (lliKj.), Noltimbimii 

Hab.— Imlia, tJeylon, Si;ini, Ci>i-biii-('him, I’liiliji- 

|»iiicii, ,Moiiii'(M , l.'liina iiml .linnui. 'J’lio tl’isvrfi. 


fflf ,.^ 1 ^ 
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Tf — Kamal, Kanvul {Ili rL); AiU-lainara (TtJ,). 

Nyadalu-.liiivn Kaioi‘^ti Scvaku {Goa.), Pabtia 

(Sifid.), ArubiO ( f' ?.). 


W . M 

' ♦ 




History, Usts, &C .—This is a classical plant amongst 
l.hc n.n* iiH uufl Kgyptiiins. The world at its creuUoii is 
liki It d Ion Lutnd flower floating on water. Om ! niani padme. 

till? pearl of creation is in the Lotus. It is. emblemat ic 
tif III© heavens, Brahma is siipposcd tti reside on a Lotus flower 
in a sea of milk, and to sleep six months of the year, and watch 
the other six months; anallusion to the seasons in which Brahma 
re})rt.‘sents the Sun. Mr. O. C. Dutt, in his Hindu ^Litoria 
Medica, speaks thus of it:—These beautiful plants have 
attracted the • attention of the ancient Hindus from a vory 
remote period, and have obtained a place in their re^ligions 
‘‘('Pomonies and mythological fables; henco they are described 
11 grout detail by Sanskrit writers. The flowers of N. 

etkliod Pcuhna or KuiUdhiy arc saored to Lakshini, tho 
of wealth and prosperity, Tho white variety of this 
it ♦.,lh>a riDularihu, the rod Kohuiada^ and tho blue 
Tho entire plant, including root, stem and flowers, 
in iinll.^t ]'ndm!in\ Tho torus or receptacle for tlm seed is 
A’lPtinV.a/vi, and tho honey formed in the flowers 
(r,na/a. The lilamonts round the base of tho rocoptacle 
(•»n Fi |>y the name of Kinjalkci, and tho leaf stsdk by that v»f 
N. dpeciosU'i^i is tho Kvn^os my in t\o 9 ot riicophrastus. 
Tlio Araliians and Persians, under the name of Nilufor<, which, 
they Hay, is a corrnplion of an linlian nanio, and derived lri>(n 
Nila, water, and Plialu. IVuit, describo the several varieties of 
Kcluinbinm and Nymphioa, and do not n]>pear to consider thu, 
Ihovers of the former plant in any way superior to lhe latter. 
They direct the white and blue kinds to be prohnnaal. Both 
Ili'nlus and Muhocnetans consider tho flowern t‘» bo osjH'cially 
cooling and astringent, and consequently prosoribc ilioni in a 
variety “(.disorders w'hieh an? snpposud to proceed Irimi heated 
hmie-m s, such i\H sanguineous flii\(*^ tr'.nu the buvvrls, <V^e.; Hioy 
lire giv'.’ii in deo^etioji with liipioiici or in ihe form ol a Kyrup 
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atainiiif^ J a part of the dried (lowers, 1 part sugar, and 5 
parts water, dose 2 to 3 drachms.' A powder is also used. 
As an.*exborually cooling application Lotus flowers are made 
into a paste with sandalwood or emblic myrobalans. 


The seeds of iV. spectc»5um-(Kamal kakri),’*** and of Enryale 
ferox (Makhana) aro used as articles of diet. In times of 
scarcity the roots and scapes (bishi) of iV. speciosum are also 
made use of, but they are bitter and unpalatable. The starch 
contained in the thick rhizome, separated by rasping and 
washing, constitutes a sort^f arrowroot used by the Chinese, 
under the name of Gaan-fcen. (D. Banbury.) 


Description. —The calyx consists of four to fivedeciduous 
sepals ; the corolla of nnuiorous deciduous petals, arranged in 
several rows ; the stamens are numerous, in several rows, 
attached with the petals to the base of the receptacle; the 
stigma is sessile ; the dry flowers have a brown colour; tho 
seeds arc black and like small acorns, 

Chrmiral compoaitioii. —The rhizome of 'Nympficta alba 
contains an alkaloid which appears to bo identical with that 
obtained from Nuphar lideuui in its chemical and physical 
properties, as well as in its behaviour towards group re-agents, 
bjat iu their colour reactions there is a decided diflercnco; 
inasmuch as the alkaloid of Kymplima does not give tho grcoii 
reaction with dilute sulphuric acid which nnpharine does, and 
gives tho following reactions which are not given by that 
: Ikaloid. Concentrated 8u][)hnric acid and potassiuui cliromato 
c(jlour it^ solution first red-browti and after some ln)ur3 clear 
green ^ concentratod sulphuric acid alone produces a rod brown 
which passes into grey. Frolidohs re-agent colours it first red, 
tlion dirty-grooii. The alkaloid is not preaunt iu tho blossoms 
or ijcods, it is (urIoIoss, but its acid solution is mtensoly bitter. 
Tlio fonmda is 0% the sanio as that given hy 

l^Jllotier and (jouerbo to UK'nispermiuo and paramenitpormino, 
aid llio tlireo alkaloids arc j)robabIy isomenc* 


I' ilvlu i-kuhti or UuKl.O’ iiukii Pc^'jiinn writers (Cuptic kvim). 
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Tlie tannins of Nyniphasa are notable for yielding many 
secondary products, wliioli have been individually found in 
(other tannins, but their presence together • has not been 
hitherto noted. Ellaglc- and gallic, acids are easily obtained ; 
another substance, which rapidly absorbs oxygen from the 
air, *and passes into a body of the nature of phlobaphene ; and 
a second substance, which by similar absorption of oxygen 
passes into two bodies, or assumes two phases with properties 
similar to chlorophyll. ' 


The rhizome and seeds of Nympliaea also contain resins^ 
glucose, metarabin and fat, besides other substances common 
to plants, (lir. Oriinitigy Archiv, dcr Pharm. [3], XX., 582—605 
and 736—761; Pharm. Joiirn. [3], XIV., 49.) 


Commerce. —Tlie seeds are imported from Persia in large 
quantities as an article of diet, 'fho frenh flowers are brought 
. to market iu August for use in the temples. The dried flowers 
sold in sliops as Kamid arc generally those of Nyrnpha3a. 


PAPAVKHACE.^:. 

PAPAVER SOMNIFERUM, Linn. 

Eig.— Eng. Bot. 2145; Bmll. and Trim., f. IS. Gardfin 
Poppy XEngA, Pavofc somnifero {Fr.). 

Hab. —Cultivated iu India. Tlio juico,capsules, p; la!.' and 
seeds. 

Ve)'(iaciil'.i}\ —Aliyun, AHm (Hnid.), 'Aphim, Appo 
{Bomb.), Abini (Tam.), Poppy Kaehk^sh (jF7‘n?4.),Khas- 
l^has (Z?om5.), Gaahsgnshti [Tav: .)* Vha capBales, Post 
Bomb,), PoBtaka-tol (Tam.), 

History, Uses, &C. — Opium is not monlioned by the 
older Hindu writers*; in works of later date it is named in 
Sanskrit Ahi[>hena. If we tiaco the history of the drvyi/. Wo 
10 
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it was kuow^n to the Greeks in the beginni 
third century, B. C.,‘.and was probably first collected and.pro- 
pjired in Asia Minor. The Arabians next became acquainted 
with it, and converted the Greek name Opion into Atiyiin ; 
some of their writers mention this derivation, and say that the 
Greek word means soporific.* It is generally supposed .that 
the Persians and Indians became acquainted with opium 
through the Arabians; but some Persian writers suppose that 
the Tiryak which Rusturn obtained from Kaikaoiis to give to 
Sohrab was opium. For' a further’account of the history of 
'the drug, the Pharrnacojjraphia and other standard wovks‘ on 
Materia Medica may be consulted. Tim poppy generally 
cultivated in India is the l\ sornnifcruvi var. album, with white 
flower.H and white seeds : but a red-flowered aud black-seeded 
variety is met with in tlie Himalayas The principal opium- 
producing region of British India lies iu the central tract of 
the Ganges, bounded by Dinajpurin the east, Hazaribagli in the. 
soutli, Gorakhpur in the north, and Agra in the west> thus 
including the districts of Behar and Benares. In 1886-87, 
919,852 bighas of land were under poppy cuUivation in 
those districts. The next inrportant opium-producing region 
embT’aces the table land<! of Malwa, and the slopes of tho 
Vindhya. Hills: it is stated that ilie variety grown there is tho 
P. (jlahrum. The poppy is also grown, but to a smjiller extent, 
throughout the plains of the Punjab, but less cuinmordy in tho 
N.-W. Provinc(;s. In tho valley of tlie Boas, eiist of Lahore, 
it is cultivated up to an altitude of nearly 7,500 feet. Most of 
the outer districts grow poppy to a certain extent, and produce 
opium for local use. Bui tho drug prepared iu the Hill State 
and hi Kulii, forms a stnple article of trade for that retj-ion. 
Opium IS also produced iq Nipal, Baisahir and Rampiir, and at 
Hocla Kashiivar, in the Jammu tcrritc.ry : in tlie Nundidrng 
district in Mysore, in the Ihildasuch district of West Borur, and 
iu Assam. 

* oTTfoi/. T.utiii, (ipium or Opion. Plii». 20, 7<>. Poppy jiuco The Arabian 
Icxicogruplurs regard tl\c word as Arabic, the nuUior of the Kamiii derives 
Jt from the root ,, others from 1. 
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Tlio vovoiiiio derived by Govoruincut from the opium 
inoiiopely is obLuiiied by two principal means, by allowing the 
drug to bo n’laniitactnred by licensed cultivators in the Patna 
and ilefiares districts, the opium being purchased by Govern¬ 
ment at a fixed rate; and, secondly, by the impost of a heavy 
dtity on opium manufactured in native States, but brought in 
transit to a British port for exportation. The former system 
ol)tains in Bengal, the latter in Bombay Tho number of 
licensed cjiltivators in Bengal always exceeds a million. 




J.lie opium industry, in Bengal is thus coinplotcdy under the 
control and monopoly of Government, and the districts pre- 
dueiiig tho driig aro divided botwoon two agencies—om^ for 
Bihar, and having its hcad-cjiiartors at Patna, the other foj* 
Benares, at Ghazfpore. The o])ium prepared in tlie Benares 
Agency is for the greater part takim by tho cultivators to sub- 
ta(;tories (Knlhif<)^ of which chore are several in each district, 
\vlucre tlio drug is weighed and examined, and finally consigiu'd 
in bulk to tho head factory at.Gliaziporo. 'flie opium pn'pared, 
luiwever, in the home <livisions, msir the head factory, is t.'iken 
b) tho c.iiltivators direct to Ghazipore. rh(^ recei[)t of o[)ium 
at the lu)a ] factory is thus conducted under two systems, ilu; 
Hi ^t described being termed Ghallun, and the Si'cond Ass.imi- 
''ar. In the Bihar Agency the \vdu>h‘ of the opium rcC(*ivoil 
at the head factory is fdiallan. 


f he latuls* s(‘lectod for poppy cultivation are usually m tlu' 
vicinity. <d village.^. Tile eaidy sowings are ii\ade a'joul iho 
niiddle of November, and tie* .>et oud and third by the tunl ol‘ 
lleoomber. The seed^ germinate in 10 to 12 drys. In tlie 
Jleuarcs district, in some insLaiices in January, but goner tBy iu 
I’cbruary and March, the plants are .mat lire, and rhe caj.-ailr^ 
lit fur scarificalion. The (.eipsiilrs then beeonie slight]' 
over with a tine tran-paront white bluem, and ! ?e lc-,s \ i IJing 
••o tho touch when pre.^.-ed. Ain^Mier uK'thod of rei’ugni.sing 
inoturity, is when -juice exudes breaking ufV the .serii.'s ef 
•HLignril.a ibrineil em the ape.v uf (he capsuhe • When the'^duHl 
to ill full fluvver, and just before llie time fur the fall uf the 
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ala, they are collficted in the followini^ manner* Tiie fore¬ 
finger ami thnrnb encrrcle the stem just beneath tlie capsule, 
and with the otlior fingers drawn inwards a kind of tube is 
formed: the fingers are then gently raised straight over the 


capsule, and if the petals are matured, they come off. They, 
are never plucked (5if, as it would injure tho capsule. The 
petals are manufactured into what are technically called leaves. 
•A circular ridged earthen plate, about 10 to 14 inches in diameter, 
is placed over a low fire, some petals are then spread on the 
heated convex surface, and as soon as their glutinous juice 
exudes, others are addcti^and pressed with a damp cloth pad, 
till they hafe adhered together. The leaf is then removed and 
allowed to dry. Leaves vary in diameter from 6 to 12 
inches, and in thickness from *3 to *025 inches. 


A few days after removing the petals tho capsules are incised. 
I'he operation takes place in the.afternoon, and is performed 
by bunches of forked blades {yiashlat^s), 'J’he blades are bound 
together with cotton thread, which is at the same titno passed 
befweer the blades so as to sopara'te tho cutting-ends by about 
inch, while tho protrusion of the points is limited to about 
inch, which thus dotorraincs tlui depth of the incision. The 
incisioDBorc made vertically* from base to summit, usually along 
the eminences of the capsule, marking tho attachment of the 
internal dwi -opiincutB and penetrating the opicarp and.sarcocarp. 
The number of iucisions required to complete tho exudation of 
*•;> all tho juice varies wltli siz(j of capsule, from 2 to G or even 8 ; 

and two to three days arc allowed to alternate. A milky juieo 
Vii , exudes almost irarnodiatoly after scfuiucation; the water it 
contains evaporates slowly, and the outer portion (jf the tear 
iV drying Bornowliat, thi« kojis a little and accjuiics a rose-red 

colour, while the inner portion is soini-fluid and of a pinkish 
tinge. Tho collociiou of the exuded juice takes place early 
A*' on tho morning following tho scurificaticn. In Px ngul- it ‘is 

^ performed 1)3 a small sheet iron s -oop (A’nLra,g?i^), which is 


+ III ai luc nart-4 oi’ Bfiigiil hon.ajuhil inrisioiifi are in Asia 

Mnior. la iMyiioic thorns arc iircd fur scratclilnt' tlu: capsules 
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drawn briskly upwards over each incision, and a finger 
uii over the incisions to close tlieni. Tlie opium thus collected 
is from time to time emptied into an earthen cir brass vessel. 


The fresh opium as collected contiiius about 50 per cent, of 
moisture. The average' quantity yielded per scarification is 
perhaps 10 grains, while a single healthy plant under favour¬ 
able circurnstanqes yields about 75 grains opiimi in from 5 to 8 
scarifications. The average yield of opium per bigha obviously 
varies from year to year. ’ In ISSC-Sy, the average produce in 
Benares was 5 seers o clilttacks and 2 katchas and in Bihar* 
4 seers 5^ cbittacks. 


\\hen the vessel containingreccntly collected semi-fluid opium 
IS tilted and allowed to remain for some time’in that position, a 
blackish fluid having a peculiar odour separates: this is termed 
pcisewha PaseivJta is not always found in opium ; it 

is only produced under peculiar atmospheric conditions. It is 
never present when a strong westerly wind blows, or when no 
dew is deposited. The yield of opium wudv.v these circiun- 
staucos is small owing to the incision in the capsule being quickly 
f^ealed up by the juito, which rapidly concretes, and is entirely 
tree from pasmvha. Where tlie deposition of dew mi the other 
hand is considerable, paservha is formed. Tho paaCivJta pre¬ 
sent in opium is carefully separated; if allowed to remain, the 
opium is injured in colbur, texture, and aroma, a ml it becomes 
unsiiitod for the China market, although the drug is perfectly 
]mre. Opium containing any auioimt of paf^ciuha is subject to 
^‘penalty batta,^’ which consists in a deduction of from c:^th to 
Tf^tlis ot the value of the whole w'cight of opium tendered by 
the cultivator- 


Tho opium freed partially or completely from paficirha Is 
exposed to tho air in the sliade, and turiiq<l ocen .ionally so uh 
not to injure the grain, until it reaches approximately tho 
required consisteuey, when if is taken lo rhe iiead or one of tho 
sub-factories, as already described. 

Thu ‘^toins and leaves of the [uq^pics are left standing alter 
removal of tho capsules, till perficily dri('d by lliu hr*t winds, 
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fcliey are collected and crnshe<] into a. co:»rse powder, 
erined eiTiplr>yed for packing opium ibi tlie China markefc. 


The opi.nm, as received from the cultivators at tlie sub-lac*- 
tories, varies in consistence, and is divided into six classes, wliile 
the fin-al classification of the drug is determined at the* head 
factory, where the opium is finally classified in 12 classes. The 
classification of the drug depends upon the percentage of solid 
o^num present when a sample is dried at 200® F, Thus 
opium containing 20 per cent, of moisture would bo termed 
opium of 80 degree^ consistence. In the classificatioii of opium 
each class of opium has JiPrango of three dt'groos. I'lie opium, 
received into the factory miy vary in consistence from 81 
degrees and upwards to 50 degrees or less, all opium contain¬ 
ing only 50 percent, and under ofsolid opium being included in 
One class, called ram-umez,^* while opium above 81 degrees 
is designated above Jlahi^-baski chir av.ee/. O'he assay of 
opium for moisture is performed liy placing 100 grains on a 
])lato, which is placed on a steam table, the o]»inm being 
constantly rubbed with a spatula tilf it i'* reduced to ])ow<ler. 
The temperature to whicli the opium is exp^fsod does not exceed 
200®F. 


The opium received into the head fiictory is, after careful 
examination for tnlulteration, and assay for moisture, ])lace<l 
in largo stone vats, acc(»rding to the class to which it la-longs. 
Th(j clnssiOeatiou of opium is of coiisiderabli- conscquem*»‘, 
bc(*anso Benares and tin* Bihar Factory have each t<i prcj>are 
< [nuTn for th('China imn’ket of a fixe ri coiHisteiu'c, tlie stand¬ 
ard fur Ibhar Iveing 75 d' grees a.ml f*>r Benares 70 degrees con¬ 
sistence.-. and it is hy tin- .adTiiixinro of opium of vanou-dogrt'es 
<d’< onsistence that ihesi' st-indnrds af*; mainkiined. Although 
(he .sirnulards for the two districts are fix(.‘d, a latitude (T 5 
^•f a degree above or below the stfunlard is pei-mitted, as ii i.^ 
]u.*eiiciilly irnpo-isihle to exactly liit off the oxaet standaiaJ 
when manipulating such large quantities of the drua'—nearly 
three —as arc ilnily rr-quirod for raking. In very dry s* a- 
the upiiun being orhigh i’.*uisistr-nc(e :i portion may have to 
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c.'ikcd one or moro clogroes above standiird, biifc iiiidei’ such 
•ircuinstaiicos the standard weight of opium 1 soor 7-i diittack? 
must bo placed in each cake, no 'reduction in weight being 

aliowed tor increase in consistence. Taking the Benares Agency 

for example, where the daily m«anufacture of cakes amount to 
about 20,000, to cake at one degree above the limit w'ould entail 
a loss to Government of Rs. 1,260 a day. 


1 he opium received into the bead factories is employed for the 
manufacture of China provision, abkari, and medicinal opium, 
while at Ghazipur certain varieties are used for the extraction 
ol alkaloids. 


To prepare opium for the China market a certain number of 
vats are selected, and samples assayed for moisture. The con¬ 
tents ot those vats which will give when mixed together in 
certain proportions opium of or 69vl degrees for Bcuares, 
are equally distributed over other vats, called* alligation vats, 
the opium is well mixed by men walking.about in it and knead¬ 
ing it with their feet and with rakes. The opium is then 
removed to the caking vats, and is again kneaded on the 
following morning, when samples from each vat arc assayed; 
should the whole of the assays come out above 09*5° and uuder 
'0’50°, the ojiiiim is ready for caking. 

The niannfacturo for the China market consists in enveloping 
a portion of standard opium in leaves agglutinated by a mixture 
of opium and water called Icwa (^^). Lt i^a consists of dirty 
but otherwise pure opium broki n down in water in which the 
opium vessels have been washed, and \Yhicli is teclinically 
called dhoi about 8 per cent, ot being added to 

render the L wa glutinous. Lewa contains from 52*5 to o3'0 per 
cent, of solid matter. The opium, leaves, and l^ira arc 
aecuretely W'oighed for each cake.* The finisla?d cake resembles 
a Dutch cheese in si'c ami shape ; itisroile<l in a litif - iliu' h‘>fsh 


f At Benurcs the following maleritils nro wsvil for aiakiug a cake : — 
dardnpiuin ut 70 depict s, I iscer 7 ^ . luttat ks ; Le'^a at 4’5chitLnc*Ks ; 
Leaves, *5 ehitiaeks ; Water, 5 cj»iltaek> ; I’rrish, ( hittnet" -Total 
01 day ‘)i iiiuniifueture, ‘2 seci* T7r> ehittaeks 
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placed in an earthen cup of tlio same size as the mould in 
which it was originally made, and exposed to the sun ; this 
exposure iscoutinuod for.two or three days, the cakes being 
' coiistautly turned and carefully examined. One man assisted 
by a child will turn out about 70 cakes in four hours, though 
some can tVrn out 90 to 100. After having dried the cakes 
partially^by exposure to the sun, they are removed, still in Uiin 
earthen cups, to the cake godowps, where they are k(;pt on racks, 
and constantly turned and rubbed with dry trash, Iri September 
tile cakes are finished at the Benares Factory by placing a fine 
Chandni leaf* on each, ^ighhig *43 of a chittack with *5 of a 
chittiick of hnva- At this period all bulged and grub-eaten 
’shells, &c., are repaired. By Octobert they arc dry to the 
touch, uiid are packed iu chests, furnished with a double tier of 
wooden partitions, each tier with twenty square compartments 
for the reception of as many cukes, the cakes being steadied 
and lightly packed round with trash. All the joins in the box 
lire secured by cloth and pitcl), and a cover of coarse canvas 
sown ou.J 


Ahhari oiniirn is the opium prepared for local consumption; 
it is luiVe opium dried by exposure to the sun in shallow 
'\voodon trays, with constant stirring, until its consistence is 
90° ; it is then accurately weighed into quantities of one seer, 
which are pressed into square blocks; the blocks are wrapped, 
in Nipal paper, slightly oiled with poppy oil, and packed in 
boxes containing CO cakes. 


Medicinal oja'iua' is pure opium of u()od colour and aroma, 
und free from fasewha. It is i-ediiceJ to powder by being 
placed on plates which are heated on a steam table, and the 


A person accu.sloiiKMl to huudle Indian opium can, by the appearance 
iin]mrtc*d to a ficimves rake by tlds’last leaf, distinmiish it from a Pjitnr. one. 

tTheorclieal weight of a U^ narts cake tU for peeking : Standard opium in 
eukc ut 7*^, 1 &oer 7 5 eliitlacks; Opunn in /eiia, rt 76 chit tacks j Leaves, 
T) 43 rbittacka ; Fine irash, 5 rliittueks, 

I A ju ' ked cheat of Benares opium weigbn 3 mounds 25 seerg 1 ebetflek, 
Mid oouinins 40 rakes, weighing on the nv^ ntge 2 niaunds 8 elntt.ncks. 
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am constautly rubbed with a steel Spatula till a dry powder 
is obtained. 


Adnltoration of Opium *—The articles used by the culti¬ 
vator for adulterating opium may bo classified as foll6^YS :— 

1. "Adulteration with fresh green parts of the poppy plant,, 
including watery extracts. • . '« 


2. Adulteration with foreign extractives, and vegetable 
matter, such as the inspissated juice of the Opuntia Pillenii and 
Calotropis gigantea, extracts of the tobacco plant, datura and 
hemp. 

3. .Gums and resinous matters. A gum resin derived from 

diherent varieties of Ficus, and called Lassa. The resin of Shorea 
rohusta (sdl), pulp of BaQl fruit, gum from seeds of Talim- 
khana {llggrophylUi tamarind pulp, gum from Acacia 

‘ara]>ica: 


l^arinacoous admixtures, inclnding linseed, poppy seed, 
seeds of leguminous plants, and esculent tubers and roots, 
•l^he starchy matter is often heated for a long time before being 
used ; hence iodine reaction may fail. 

5. Vegetable substances containing tanniii and colouriug^^^ 
matters. Catechu, (Diospyros cirthryopiens, juice of 

fi*uit), turmeric, flowers of Bassia latifolia, botel-hut, extract of 
pomcgvanato bark. 


6. Saccharine matter; vegetable oils and ghee; soot, 
charcoal, and semi-burnt opiilm‘; cotton and paper: cowdung; 
earthy and siliceous matter; pounded burnt Ijricks; impiiro 
carbonate of sbdri, &c. 

• Opium found to bo seriously adulterated may bo confiscated, 
or a fine can be levied. AJt the I^euares Agency, during 
IbdS-fiQ, Ihu gross receiiit of opium of all kinds arntjunlod to 
39,893 maunds, out of which linos wore levied on 181 nuiiinds, 
as being iufcncu’ opium,’* and on 71 maunds oa account of 


* Memorati'l'iin by the late Sur^'eoii-*Major Shccpird, rriiicipnl 
Opium Agent, Benaros. 
tl 
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'"^^^ewhay while 31 luauncls-were confiscated .owing to serious 
adultoratiOn. 


Makufactdbe of Alkaloids.* —The opium used atGliazipore 
for manufacture of alkaloids, consists of confiscated opium so 
aclultetated* as to be unfit for- provision or abkari purposes ; 
adnltorated contraband opium and dhoi. The average amount 
of opium used, taking the figures for three.years from 1886 
to 1888, amounts to about 16,626 lbs. annually. 

The yield of alkaloids during 1887-88 was as follows:— 

Ilydrochloratc of ]^orpliia...242 lbs. 14^ oz. 

Acetate „ ., ... 34 ,, 11 „ 

Sulphate „ „ ...’10 „ 10^ „ 

Codeine .'-SO 

Ko narcotine has been manufactured since 1881-82, there 
be ing no demand for it. In 1S70-80, the yield was 188'lbs. 

Morphia is manufactured by the Gregory-Tlobertson system, 
modified in a few minor details. The opium is .Steeped in 
small vats with water, and the liquor passed through blanket 
filters : the maceration of the residue .is repeated until the 
filtrate is colourless. The mixed filtrates are evaporated by 
steam to a thin syrupy consistence. Chloride of calcium is 
then added in* the proportion of about *5 per cent, of tho weight 
of the opium used, and tho mixture evaporated until it solidifies 
oneooling. The crystalline magma is then powerfully pressed.' 
The dry cake is dissolved in boiling distilled water, filtered, 
and the filtrate evaporated until it solidifies • on cooling, 
hresrsuro is again ripplied to tho magma; and the resulting 
eako again dirisulvcd in water, and this process is repeated 
perliiips a dozen times, until the cake is almost white. The 
e>cprc~sed mother liquors are again worked up for morphia. 
'I’ho m;arly white cakc is finally dissolved in * boiling distilled 
wjit. r, 'Hid ammonia in ‘f light excess added. The precipitate is 


^ Mr. Gi^enry, OBy Piincl[iul Assistant Opium Brnari *5, 

l.itnil On* Hifoi rnntiou rr^-nruir g llic nianufictiirc, cf tilkaloidii 

I r riiiiiluftrd ,0 * ihazipoi r. 
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"ectcd and worked witli col(i distilled water^ until it ceases 
to giVe the reaction for cLlorides. The precipitated morphia 
is then neutralized .with hydrochloric acid^ and tjie solution 
crystallised. Tho crystals-are pressed, and mixed with twice- 
their weight of water, and wood charcoal* added in the 
propoitibn of 2 oz. to each lb. of the mass. This mixture is 
heated to 200° P. for about twenty minutes, and then filtered. 

^ On cooling tho liydrQchlorate 6f morphia separates in crystals. 
•Codeia is obtained from tho mother liquor left after the 
precipitation of the morphia by ammonia. Tho liquor is 
concentrated to a moist mass and strongly pressed ; the cake 
ij^ .moistened with water and again pressed, and this is repeated 
until the alkaloid is nearly white. Tho cake is broken up in 
water, and caustic potash added in consulerablo excess. Tlio 
codoiq separates in crystals slightly coloured. It is finally 
purified by crystallisation from alcohol. Nareotiue is obtained 
by digesting with hydrochloric acid tho insoluble residue left 
by tho action of water on opium, and precipitating with 
ammonia. Tho impure uarcotine is purified by repeated 
solution and crystallisation from alcohol, and decolorised l^y 
charcoal. 


The opium used in Western ludia is known as Malwa; it is 
collected i ! tho province of that name, and, besides supplying’ 
local markets, is largely exported to Chine. Tho folltuving 
accoinii of the cidtivation of tho Poppy in Idalwa is giv^on by 
Dr. Im})cy, who resided there for three years :—For tho 
successful cultivation of opium, a uiild c limate, plentiful irriga¬ 
tion, a rich soil, and diligent husbandry, arc indispe]^sab]o, 
In reference to tht? tirst of these, Malwa is placed most 
favourably. Tho country is, in gcnc.ab from 1,300 io 2,000 
feet above the level of the sea; the mean temperature i>i 
moderate, and range of tho theYrrioi iL'ier snudl. Opinn h 
always cultivated in ground near a tank or renuiu^r stream. 

^ Cliarcoul iioin ihe frondosa is used; it Srii Itid ou aivount 

of its comparative froeduui from saline matter. Thoio^li wood fif u ’fij 
pr: scssos feebler dt.colorizing power tliaii animiil, it luul to t yi, d o i 

arroiint of mitiVe preiudi A- aiiut animal olmrconr. 
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be insured at all times of* an abundant supplj^ 
water. The rich black loam supposed to be produced by the 
decomposition-of trap/and kDOwi>by the.name’of cotton soil, 
is preferred for opium ; th.ough fertile and rich enough to pro¬ 
duce thirty successive crops of wheat, without fallowing, it is-not 
sufficiently rich for the growth of the poppy until well manured ;. 
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tlierc isj in fact, no crop known to tire agriculturist, unless 
sugar-cane, that requires so much cure and labour as the poppy. 
The ground is first four times plouglied on four successive days^- 
then carefully harrowed, when manure, at the rate of from 


'eight to ten cart-loads an aero, is applied to it ; ’this'i 3 scarcely 
half what is allowed to a tffcmip crop in Britain. The crop .is 
after this watered once every eight or ten days, the total 
number of waterings pever exceeding nine in all. . One bigha 
takes two days to soak thoroughly rn the cold weathev, and 
four as the hot season approaches. Vyater applied after the 
petals drop from the flow*er causes the whole to wither and 
decay. When the plants.are six inches high, they are weeded 
and thinned, leaving about a foot and a half betwixt each plant; 
in tlirce Tiioiiths they rcaclr miifurity, and are then about four 
feet in hciglit -if well cullivatud. The full-grown seed-pod 
Tueasuros tliree and a half incite.s vertically, and two and a half 
in horizontal diumeler. Early in February and March*thp bleed¬ 
ing' process commences. Three small lancet-shaped pieces of' 
iron are bound lugethcr with cotton, about one-twelfth of an 
inch alone protruding, so that no discretion as to the depth of 
the Wound to bo inflicted ; haU bo left to the operator; and 
this is drawn sharply up from the top of the stalk at the base to 
th(» iUinmit of the jiod. Tlireo sets of people? arc so arranged, 
that each plaist is Ided all Over once every thieo or four days, 
tlio blot drugs being three or fo>ir tinic.^^ repeated on each 
plant. ^J’bis operation alw^yv 1 cgins to bo performed .about 
three- or four o'clock ni Iho afternoon, the hottest part of tlie 
day. The juiro appears almost iiumcdiately on iho wound 
being intlir-ted, in the shape of a lhicik> giumiiv milk, which is 
B' lui thii.kly covered with a hmwu |)ellicle. Tli(‘ exmlation is 
groate.it (jvoi’-uiglit, sviic a the iucerjoes are washed and kept 
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the dew. The opium -thus derived is scraped off 
next moiniiiig* with a blunt iron'tool resembling’* a cleaver 
in . miniature. Here the work of adulteration ‘ begins—the 
scraper being passed heavily over the sced-pod, so asio carry 
with it a considerable portion of the'beardj or pubescence, wliich 
contaminates the drug and increases its apparent quantity, 
ffh’e work of scraping begins at dawn', and must be continued 
till ten o^clock ; • during this time a workman will collect 7 or 
8 ounces of what is called ^ chick.The drug is next thrown 
into an earthen vessel^ and covered over or drowned in linseed 
oil at the rate of two parts of oil to one of chick, so as to 
prevent evaporation. This is the second process of adultera¬ 
tion, the ryot desiring to sell the drug as much drenched witli 
oil as possible, the retailers at the same time refusing to pur- 
chaso that which i^ thinner than half-diaed gluo. One acre of 
well culivated ground will yield from 70 to 100 pounds of chick. 
The prico of chick varies from-3 to six rupees a pound, so that 
an aero will yield from 200 to 600. rupees^ wort'h of opium irt * 
Olio crop. Three pounds of chick will produce about two 
pounds of 9 piinn, from the third to tho fifth of the weight being 
lust in evaporation. It noiv passes into* tho luuids of tlm 
Bunucah, who }>rcpares‘it and brings it to marketv From 25 
to 50 ])omids having been colloctod is tied up in parcels in • 
duuble bags of sheetiug'cloth, wliich aro suspended from tho 
Veiling SQ as to avoid air and'ljglit, while the spare linseed oil 
is allowed to drop through. ’ This operation is completed in a- 
week or ten days, Ijrui- tho bags are allowed to remain for a 
• month or sis weeks, daring which period the last of the oil 
which can bo separated comes away, tho rest probably absorbs 
oxygon and becomes thicker, as in paint. This process occu¬ 
pies from April to June or July, tvhen the rains begin, Tho 
bags aro next taken down, and their coiitenta carefully emptied 
inU> largo Vats from 10 to 15 feet in diani^ter iuu] six m- eight • 
indies deej). Hero ii. is mixed together anil worked up with 

* chiefs, a ( oiciuon tt^nii in Western India ibr ilu Kticicv juice of 

uriy plant. 
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Lands 5 to 6 Lours^ until it Las acquired an uniform colour 
and consistence tLrougL6ut; and become tougL and capable of 
being formed into masses. Tliis process is peculiar to Malwa.' 
It is now made up into balls of from 8 to 10 ounces each, tLeso 
being thrown, as formed, into a basket full of the chaff of the 
seed pods. It is next .spread on ground previously covered 
with leaves and stalks'of the poppy; here it remains fora 
week or so, when it is turned over and left to conf?r>^idate, 
until hard enough to bear packing ; it is ready for weighing 
in October or November, and is then sent to market. It is 
next packed in chests of 150 cakes, the. total cost of the 
manufacture at the place Sf production being about rupees ] 1< 
per chest/' The greater part of the opium produced in ^lalwa 
is consumed by opium-eaters. Besides linseed oil Malwa opium 
is often adulterated with starch, and inferior samples with 
some of the substances already mentioned as used to adulterate 
opium in Bengal. 


Description.— ^China, investment or.provision opium 
varies in colour according to the amount of 'pascirha (TOW) 
present, and the district from which it has been obtained. The 
colour.may vary from dark brown to rich dark chestnut; when 
viewed in thin layers, it i.s translucent; odour rich, agrecalile, 

• and somewhat finiity ; taste hot and bitter. If a small portion 
.bo rubbed between the finger*and thumb for a few .seconds, it 
draw, ’out into long threads, and from their number, fmenos.s, 

• and tenacity, the Cliineso form their first estimate of the value 
of the drug. The Abkari opium, in square cakes, ha.s a very* 
mucli d'lrkor colour and less pleasant odour than provision 
opium, its consistence is.also greater, and it can with, some 
little difficulty be mouldial between the fingers. The medici- 
• nal opium occur.i as a chocolate oidoured finely granular powder. 


Malwa opium occurs in round or slightly llattolicd balls, 
weighiifg about tbn'oiiuces oacli, and covered externally witli 
Bomo of the chaff from the capsules ; its consistence is about 
the eamo thao of average Bmyma opium ; appearance of 
feioc tiou h raog* neons ; colour dark brown; odour like that of 
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aiyrnaopiiim. Poppy capsules as found in Indian commerce 
are much broken, and appear to Lave been beaten to extract 
the seeds, the fragments are marked by*.triple or quadruple 
incisions, usually longitudinal, but sometimes transverse. The 
seeds are reniform, very small, usually white, but sometimes- 
grey,.a little over one millimetre long. The testa is composed 
of six-sided scale-like cells, the albumen is oily, and encloses 
a curved embryo composed of two cotyledons and. a radicle of 
equal length; the taste is sweet and oily. 

Poppy oil is of a pale golden colour, inodorous, of agreeable 
flavour and soluble in 25 parts of cold* and 6 of boiling alcohol. 
Its chemical constitution is similar to linseed oil; saponification 
equivalent 290. Its specific gravity is **924 to *927 at 15*5 C.; 
it solidifies at —18° C.; does not easily become rancid; the oil 
is present in the seeds to the extent of about 50 per cent., but 
by the native process much less than this is extracted, tho'yield 
under favourable circumstances amounting to about 14 ozs. 
from 4 Ib^. of seed. It is used as a substitute for olive oil by tho 
Military \redical EstablLshmcntP, but being a drying oil it is 
i;ot nearly so well suited for mcdicimil use as tho oil of Arachls 
hypoga-a^ It is also used to adulterate olive oil. 


Mlcrosappi^i. stry.cLnni —Opium of good qiiality, mp,cerated in 
• glycerine, show:^ uumoroua prismatic crysUds, souio of them 
in tufted bundles; o few largo, refractive globular bodies are 
seen which have a rednous appearance, and hero aud there 
objects w^hicli appear to bo starch grainr; the rcinaindar 
' consists chiofly of amorphous particles, but mixed with them are 
.some fragments of vcgqtaldo tissue (cpid rmir aud fibre from 
tho capsuh 3). Of eight* kinds i.f T adian o|4iim oxamiuod ]y 
FHickigor live c uitained distinct Lrysiuif, two eve described ns 
not distiuctly crystallino, and <-f one it is not stated wlKUhcr i( 
was crystallii u or not. Ilis sample of Malwa opiui*i. must 
have been ol inferior quality, as tho best shorrs numerous 
crystals. 


Chniuf d —The alkaloitls which have bec!v 

Bcpaid'eu from opium are Pydroeoiarniae, 
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^i-pliine, 0'^ H'9 NO*; Pseadomorplnine, C'^ H‘3 NO*; 
Codeine; CH®' NO* ; Thebaine, C>9 H^'.NO*; Protopine, 
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NO*; Laudanmej 0-° H** NO*; Codamine, C-° 
NO*; Papaverine, 0^° NO*; Rhoeadine, C-= H®' N0«; 
Opianino, C^* NO^; Mcconidine, C^‘ IP* NO*; Crypto¬ 
pine, C*^H"*NO*; Laudanosiue, NO*; Narcotiue, 

G" NO^; Lauthopine, C** NO*; Narceine, C** 
liv!9 NO®; Gnoscopine, C**II*®N2 0“. A bitter principle, 
Mcconin, 6'.'^ H*° 0*, is‘also present in opium, accompanied 
by Aleconie acid, H* 0^. ’ 


Porpliyroxin, first dosc#bcdby Merck, occurs in East Indian, 
in Smyrna, and probably other opiums. Tho'principlo is of 
inii.icst, bocauso it has the property of being .reddened by 
hydrochloi'ic acid, a reaction which has been utilized for many 
years in testing for opium in medico-legal analy''3is in the 
llc.ugjil Chemical Examiner’s Department. -In testing viscera 
f<ir opium tlie ethereal extract obtained by Stas’s process is 
evaporated in a'porcelain capsule, and the dry residue moistened 
with dilute hydrochloric acid ; on the application of a gentle 
■ heat a red coloration is developed should opium bo present. A 
good plan of applying tho tost is to place on tho bottom Of the 
capsule containing the dry other extract, a very small watch 
glass raoi-teiiod with a few drops of concentrated hydrochloric 
• acid, tho capsule is thou cow i cd with a glass plate; after shaud- 
iug some time a rod or violet reddish coloration appeal's on the 
sides of the capsule should porphyroiin bo present. .The appli¬ 
cation (jf heat is unnecessary when the testis applied in this 
it'.anuoi'.* The chemical composition of porphyroxiu appeals 
to be a. matter of .some uncertainty; according to O. Jlcsse it 
is a mixture of several jdistiuct princi|)le3. Pcdler and' ‘Wardoji 
isulatod in 1880 fiom Dongal opium a neutral principlo in.«o- 
liihlo in water, but di.s,solving in ether, chloroform, lienzol, &c., 
and yielding solutions which exhibited'a magnificent blue 
fluurci.cente. The mor]>liiwo in opium is eombiuoi.l with mecoiiic 


It i* iH( t.i...Bry to iKiip tlmt tins test is only einploycil as a conoborative 
one lor the prt si'iict: of opium. 
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of these two substances was made known by 
Sertiirner in 181(3, who at the same time pointed out the difference 
between morphia and narcotine^ a substance which had been 
discovered in.opium by Derosne in 1803 and also by SiSguin. 
There can be no doubt that these two chemists also obtained 
morphine, but failed to distinguish it from uarcotinc. Warden 
fChem. NeicSf 38, 14G,) has- examined the ash of Beliar opium. 
It was of a light grey colour and contained *857 percontc of 
charcoal, which was deducted before calculating the percentage 
composition, whicli is as follows: — Fe* 0^, 1*983; Ca 0. 7*134 ; 
MgO, 2*810; K"' O, 37-240; O, 1*700; SO’ 23*141; 
P“ O’, 10*902; Si 0^, 15*274. There were also tracos of 
alumina, manganese, carbon dioxide and chlorine present. 

The examinations ' of various kinds of Indian opium con¬ 
ducted by Ur. Buri in Prof. FluckigeFs laboratory {Pharvu 
Jourri,, April . 1875,) gave the following results: — 
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a — Kthoreal extract, i.e. roaiiluc 
dried after the evapora/iou 
of the ether . 

1 i ! 

24-2i:il •7*22-o'20'(i 

'1 

lvl'17-i 

20-4 .. 

h —Orude narcotiiie. 

10 0| O-O! 8-5| 7 h 
l4-2 1*2-7;i3‘0 13 0 

7'«| 8-0 

9 7 .. 

e—Wax : difference between a & h 

6 5| 9*4 

10 7 .. 

d “Pnritied narrotine . 

4-n| tj*l| 5 51 ^5 

4-7 3*1 

5'47* 

r— Crude mur])liinc ... 

ll*2‘U-2 14-l'l0-6 

14‘i! ... 


/—Pii-ified inorjiliino . 

8*1) 4 ;f 3 e !•(> 

' 111' 

{{‘ll 3-S 

1 

3*2n* 


Prolessor Fliickiger remarks :— 

‘‘The process for the estimation of narcotine and inorpliiuo 
V was that described in the P//armac-;p/*u ])/?/(/, p. 59. Tin* I'xtrart 

n of the above table is tluit afforded by means of boniug ether, M 

with which the powdered opimn had almost absolutely been ^ j 

cxhaiist( d by repeating tlu' treatment with ether from about 
twoniy to thirty times. 3'hc extract remaining after (he eye 
rat ion of the clhcr w.f-bailed with acetic a* id, 1*01 rip. g»\ This , 
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uid, after the acid had beeu driven off, yielded h, crude 
narcotinej as a crystalline brownish mass. It was washed with 
ether, and then afforded cl, purified narcotine. Under c ,tho 
difference between a and representing the amount of waxy 
matter, is calculated. It ’includes, also the oily matter, with 
which the Persian opium is impregnated, as well as a little W'ax 
in the case of sample I. 


Id exhausting the opium with ether, a slightly yellowish 
fluid is obtained, which displays a bluish fluorescence, due to 
an unknown constituent of the drug. 

* ... ^ 

Before preci[.itating the morphine, the aqueous solution was 
concentrated in order to get a smaller volume. 

It afforded e, the crude, dried morphine, wiiicb, after twice 
or three times repeated. recrystallization, finally furnished /*, 
purified morphine. This purification of morphine cannot be 
performed without a loss of morphine; the real practical 
percentage of that alkaloid may therefore more correctly * be 
regarded as somewhat superior to the figure/. It would be 
flesirablo to apply a process fiirnisliing the.exact percentage; 
yet there is, as far as I know, no such method thoroughly 
satisfactory. I have been struck ^^ith the very large discre¬ 
pancy, in the Indian opium, of the figures under cand/, which, 
I think, is larger than in opium from Asia Minor. Another 
fact well woi tli considtming is the usually low percentage of 
iM(a phine of Indian opium, narco tine being fri?quently present 
to n larger amf»unt. ‘This luis already been pointed out in tho 
PI(rfpmacogn(i>h{a, page 57. It would appear, however, that 
is of no consequence for the Cliinesf* consumption, yet, 
f>(j-.>ibly, it will be so smne day if the home production of the 
Cliinesr fiirthcr increases. Perhaps a more*careful preparation 
oi the Indian oji'um would at kuisi jirovo of importance, not 
JO .i iKh with regal’d to the Hinokor.s of tho drug as to 
the p.^t^ibility of extiMCtiug niorpliine from Indian opium 
] vv.CfaVily, Jr i? not neolful to point out Mrit tliis would 
b ■ hi ddy d. -i 
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the following table is shown the analysis of samples of 
Patna and Beliar provision opium, Malwa opium andpasetvha.^ 
These analyses are interesting, as they indicate the amount-of 
extractive obtained by the action of cold and hot water on the 
drug. The amount of extractive as well as the alkaloidal 
content varies within narrow limits from year to year. Analyses 
of Behar and Patna provision opium, arranged as shown in 
this table, are yearly placed before the merchants at the annual 
inspection of opium, which takes place before the first sale of 
the season:— 


Variety of Opium 

0) 

05 O 

o o 

1 Cold-water 
extract on 
j anhydrous 
opium at 

1 C. 

Hot water 
extract on 
anhydrous 
opium at 
100'* 0 

c 

O w 

o g 
eg. 

? S 

O 3 

1 

Morphia on 

anhydrous 

opium. 

1 Total . al- 
1 kaloids. 

J>ohar cako No. 1, 
man 11 fact urod 2Ctli 
May 1883 ...*. 

26*43 

G4*25 

(i5-5l 

5*91 

1 

3*80 


IJeimrea caki? No. *1, 
mauu fact u rod let 
January 18S3 - 

U*07 

G3*8 

Cl 57 

5*91 

4-58 


Malwu opium, SletJ 

March 1883 .! 8*56 

65*90 

C8-58 

0*81 

4*92 

11*73 

I'asewha tir in Bonarcs| 
District, I88ii . 19 75 

00*31 

70-4fl 

5-ai. 

3*19 

S*21 

Pa.^i'^rhn from Hennroa 
Dhstnet, 1888 . 

|22 00 

72*05 

711-10 

4-10 

*85 

1-95 


Regarding the umc ant of morphia in Malwa opium, accord¬ 
ing to Dr. Smyttau, formerly Clpium Inspector, Bombay, the 
best Malwa opium yields 8 per cent., Fllickiger’s anrdysis 
gives 11*4 per cent, of crude and 6*1 per cent of ])uriOod morphia, 
a larger yield than that obtained by ^Ir, Gregory, who only 
found 4*1)2 per cent. On the other hand, while Fluckigor 
found only 4*7 per cent of narcotine, the Opium Factory 
analysis affords 6*81 per cent. Fliickiger’s nnulysia of Patna 
garden opium, in which 8*0 pereont. is given on the content of 
purified morphia, is an exceptional yield of tin. alkaloid for 



* Th.'' anal VHo-? of MuliNft opimu and i>‘!$( wha Inivi kimlly ninhcd 

by Mr Groj'ory t)l the Benares Agency. 
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_ rugal opium. The analyses of' pasewha are of special interest 
as indicating the very wide diiioreuces which may occur in 
its composition. 

Indian Manufactured Alkaloids. — We have examined mor¬ 
phia, codeine and narcotine manufactured at Ghazipore. 


§L 


The morphia hydrocldorate was in white aciciilar prisms 
of silky lustre and free from odour. Dried at 100® C., the 
crystals lost 12*74 per cent. The hydrochlorato is usually 
stated to contain three molecules of water, which would be 
equal to 14'38 per cent.' The chlorine calculated as H Cl. 
amounted to 9*42 per c®it., the sample was consequently, 
deficient in combined acid to theextent of *3 per cent. The ash 
amounted to *003 per cent. By the action of chloroform *812 
per cent, of extractive was obtained. The precise nature of 
this extractive was not determined; it probably contained a 
trace of morphia; it was tested specially for narcotine witli 
negative results. Uiicombined morphia to the (*xtenb of *828 
per cent, was detected in the sample. 


The codciuo was a perfectly wliite powder, and free from 
(ulour. Dried at 100® C., it lost 5*16 per cent. The ash 
jimoLiuted to. *050 per cent. 3'ho saturating power of the 
alknloiil for standard acid corresponded cK-sely with that 
acquired by fhetjry. 

The narcotine was in faintly yellowish crystals. It con¬ 
tained only u minute* trace of ash, and was free from morphia.* 


3'hc following statistics of opium-eating at Bulasoro, in 
Oris^^a, have been c()llect(Ml by Vincent Richards. He says;— 
“I e.Timate that aljoiit one in every twelve or fourteen of the 
adult pcipulation use the drug ; l)ul I believe the habit is some¬ 
what increasing; this increase in the cousumption of the drug 
dates fr iju llio famine year 18GG, and is not the result of a 
grov/ing abuse of it by individual coiisuiners?, but of a more 


According l.o the lute ^urg.-l»lajur Sheppard, in 1871 the coMt of 
iinnvjtine ma<h at (Jhuzijicirc. nsrluding every iharjn:, was 8 iiunas 11 [>U;'spcr 
onuet, Hinl tfie eo:*r of incji phiu .1 rmiiu; ju r uioilt. 
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_ feuded u?e of opium M.uioiigst tlie general populati(,m. l licrc 
can be no doubt tbtit opium-eating was greatly resorted to in 
the famine year, because it mitigated the sufferings arising 
from hunger and sickness, and enabled the poor people to 
exist on less food. The number of opium-eaters examined by 
me was 613, of whom 441 were men and. 16ii women ; of the 

44 i men, 29 were between 15 and 25 ^^ears of age, 8/ betN'een 
25 and 35 years, 165 between 35 and 45 years, and lh3 above 

45 years. Thus, by far the greater number wore over 35 years 

of age. Of those above 45 years^ 56 were between 45 and 50 
years, 74between 50 and 60 years, and 33 above 60 years. Oi 
the 1C9 \vomen, 10 were between 15 and 25 }cars of ago, 33 
wore from 25 to 35 years, 47 from 35 to 45 years, and 79 were 
above 45 years of*age. Here, also, the proportion of those 
above 35 years is greater. Many weic over 50* years of age 
and not a fesv 60. It must be understood that the ages are 
not given as exact; they are, however, approximately correct, 
and arrived at after careful inspection and inejuir} • 1 hc^t. 

remarks apply equally to the following, though the periods 
are not likely to be very inaccurate, as they embrace such a 
number of year.'?. Not a few mention the famine year (I8(>|i) 
as the time at which they first ei*ntra(n(Hl the habit. Ot.th‘‘ 
men, 271 are >:aid- to have taken (he drug for from 3 to 10 
years, 100 for from 10 to 2(( yrars, 43 from 20 to .>0 years, 
and 22 for more than 30 years. Of the women 104 for from 3 
to 10 years, 43 for from 10 to 20 y(^ars, 14 (rom 20 to 30 
years, and 8 for more than 3t) years. The average ages rt 
which the habit was commcm'ed wt?ro amongst the men from 
20 to 26 yetirs, and amongst iho women from 21 to 30 years. 
The majority of eaters take their ('>piiim twice daily, niorning 
and evening, but not a few in tlio (.'veiling' only. Much 
depoud.s upon the dose, and whctlior ilu' |»t:r.son has l>oi'n l».ng 
addicted io the liabir. Tin" well- o-do people mix tlie drug 
witli writer and .strain before drinking, bur poor poooie 
'•wallow it just as it is .sold by the opium vendor. The (piaiuUy 
taken varies from 2 gi.i ris to 45 or uioi*o dady ; dii( .is I ^iie 1 

aio quite iho ox(*e[»ti<HU c jxs’i.ilh :nuong*o 


uhow large doser 
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poorer classes. Of .the 444 men, 266 took from 2 • to 4 
grains daily, 151 from 4 to 12 grains, 18 from 12 to 16 grains, 
and only 0 more than 16 grains—average 7 grains. Of the 
169 women 132 took from 2 to 4 grains, 33 from 4 to 12 
grains, and 4 only from 12 to 16 grains; not ono took more 
than IG grains—average 5 grains. The dose when large has 
always been-gradually increiised from the beginning ; but it is 
not at all unusual to find, when the dose is small, that there 
has been no increase at all. There is not, therefore, that 
craving for increasing doses, which is generally supposed to 
exist, nor do the 5 or 7 grains as sold by the vendors 
represent the actual amount^of pure drug, as it is not unfre- 
qnently- adulterated with catechu and other substances. I 
think it must be conceded that the foregoing data prove con¬ 
clusively that excessive use of opium amongst the agricultural 
classes, and they are the chief consumers in Orissa, is very 
rare indeed, and that its moderate' use may be, and ' is 
indulged in for years without producing any decided or appre¬ 
ciable ill effects, except perhaps one to which I shall allude 
hereafter, though it is a question whether the fact is not rather 
a blessing from a humanitarian point of view, when we 
consider how prone destructive agents, such as war, famine, 
and pestikmce are to begin their work of. destruction imme¬ 
diately the increase of population proceeds too rapidly.’^ As 
to the causes which fu st lead to the use of the drug, they may 
bo summed up as follows :—vSicknoss, example, and a belief in 
its aphrodisiacal powees. The majority are induced to begin 
the habit through disease, such as fever, elephantiasis, dysen¬ 
tery, colic, rheumatism, and diarrhoea. Some few asiertul that 
they took the drug to enable them tho better to undergo 
fatrigiio, and to make long journeys. There is one almost 
inevitai)lo result of h pr*4onged indulgruce in opinm-oating, 
especially if inmoderato, name ly, a weakening of the prociva- 
iii no fewer ihaii 09 cases out of 125 into which 


I ivo powers 
1 pariicnlarly cnquiviMl wiih 
was this the ; mor(‘()V(u-, 


a view to ascertaining the fact, 
of tho 125 married men, averag- 
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pCs ril after eleveu years of married life. The average dose 
taken by these men was 14 grs. per diem, and the length of 
time they had been addicted to the habit 12 years. Opiiiui- 
eating, at any rate in Balasore, does not conduce to either 
crime or insanity^ since the inhabitants are a particularly law- 
abiding race, and the insaiies are only 0*0069 per cent, of the 
population.’"—(/adiaTi Medical Gazette, Vol. XTI., No. 9, 
August 1st, 1877.), Our experience of opium-eating in India, 
though not supported by statistics, leads us to form the same 
opinion as Vincent Richards with regard to the moderate use 
of the drug. Wo believe that excessive indulgence in it is 
confined to a comparatively small number of ])eople amongst 
the .\y.el 1-to-do and wealthy classes of tire community. More 
recently (1881), Dr. Moore has published his experience of 
opium-eating in Rajputaua, which supports strongly Richards" 
opinion. 

Opium and all its alkaloids act almost exclusively on the 
central iiorvous system, and in mammals especially on tho 
brain, tho brain symptoms preponderating in proportion as the 
organ is developed relatively to the other nerve centres. 
AV hen taken in small doses there is first a stage of excitement 
of tho circulation, as evidenced by the pulse being fuller and 
(juicker, and by the surface of tho skin being warm and flushed. 
During this stage tho iiidividufil has the power of directing his 
energies to any particular object, and tho action of tho drug 
causes him to do well whatever ho wislu's to do. Thus, if ho 
wishes to sleep, and suriounding circiinistances bo fuvoraVde, 
an agreeable languor follovVed by quiet .sloop comes on Uo 
can be easily aroused from this sloop, and after a few liours 
tlie eifcct passes otf, leaving', however, slight headache ami 
langmu’, with dryness of montli and .slight nausea! If, on tho 
•jllier liand, he wishes to work, ho can do this with increased 
energy; or, if he desires i ’ exert tho mind, lui? will find his 
iia.igiofition more vivid, lil,> honghts iMor(? hniiiant, find his 
power of expression greater. {Oh *^irdiso}i .) Wit li nr •lerato doses 
tiio stngo of excitemcait is short a ul is ibllov.cd by.dooj> dcof), 
Lroiii wln'^h the person can j^till b*' aroused. 'J’lir rtber-tdfoi'ts 
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severe lieadacbc, with nausea^ furred tongue, and loss of 
appetite. During the stage of sleep the brain is aiuemic, both 
the arteries and veins being empty. With large doses the first 
stage is very short. Sleep rapidly follows, becoming deG])er 
and deeper, and passes into coma, from which the patient can no 
longer bo aroused. The pupils become very much contracted, 
and the pulse from slow and full, becomes feeble. Finally 
death by asphyxia occurs, the respiration ceasing before the 
heart. It may occasionally be preceded by convulsions, 
though this is rare. Upon pQd-moriem examination the 
ordinary appearances of de^th by asphyxia are found. (Jjander 
Bi'anton^) 


Although the symptoms which have been narrated are those 
usually produced by opium, yet in certain individuals the drug 
provokes quite different phenomena. One of the most com¬ 
mon is an excessive depression following the sleep produced 
by moderate doses. The symptoms are a feeling of weakness 
and prostration, often accompanied by chilliness, dull headache, 
and giddiness, but especially marked by intense nausea and 
frecpu.nt vomiting. In some cAses this condition of depression 
even replaces the normal second stage. A second and rarer 
idiosyncrasy towards opium exists in those? persons who are ren¬ 
dered by it very delirious, It may be, even wildly so. In certain 
ea-es of opium poisoning, convulsions, either partial or complete, 
have occurred amidst Ihe more usual phenomena. (Wood.) In 
childhood opium is badly borne owing to the prepr)nderauce of 
;he brain ov('r the rest of the body and the rapidity witlj which 
ni>sorption takes place. Ilubil enables opium-eaters to take 
lavgo quantities without dangcT to life, and in such persorus the 
of the drug are Vv-ry .slowly produced, })robably owing 
to a t'U’pid condition of the intestines induced by tlie habit. 
Ijauder Hrvinton suggests that the morphine of one doso may 
be <?unvert.ed in the organism into oxydiuiorphino, and thus 
(‘xert nn an!^agonistic ae dm to the next doso. It has been 
•fated tliat opiinn-efi c'rs eat large quaiiliru H ol eet- 

iiua lo conidmvici die t Ifla-ts of the drugc 
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Persons suffering from great pain will bear veiy large doses 
of opium ; on the other hand, in any disease which interferes 
with excretion opium requires to be given with great caution. 


Of the opium alkaloids morphia is almost purely narcotic. 
Codeine has a feebly narcotic action, but it greatly lessens the 
irritability of the nerves of the viscera, both thoracic and 
abdominal, whence its value in cough and diabetes. Narcotine 
is nearly related to codeine in its action, and has been largely 
used in India as an antiperiodic in doses of from 3 to G grains. 
Thebaine approaches strychnia in its action and is an active 
poison. 

In connection with the effects of opium on the system, it is 
interesting to note that at the Government Opium Factories 
at Patna and Ghaziporo, although men may be immersed above 
their knees for severtd hours daily in semi-liquid opium, as iu 
the preparation of lewa, that no symptoms of the action of 
the drug on the system appear to ensue. Again, during the 
manufacture of opium into cakes for the China market, each 
cake-maker as an assistant a boy of from 6 to 12 years of 
ago. By the end of tho day's work these children arc literally 
smeared from head to foot with lewa, and although the special 
iutoleranco of children to opium is well established, cases of 
toxic symptoms ensuing appear to bo unknown. In 1 atiia, 
and probably also in the Ghazipore district, there is a belief 
that opium cake-makers are especially exempt from cholera. 
Ill certain instances the effects of constantly residing ala sudder 
opium factory appear to iuduco a torpid condition of tho liver, 
leading to sub-acute congestion. 

Note on Poppy Petals.— The use of poppy petals in tlie 
manufacture of the shell of the provision opium cakes Ims 
been already referred to ; Mr Scott* states that the annual 
consumption of poppy petals is upwards of 16,000 maunds, for 
which supply the entire petals of no less than i,710,4<M\Oi}u 
Howers are required. During 1869-70, tlio sum of 
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Spent by Government for the purchase of leaves (made from 
petals) for one Opium Agency. The ash yielded by Behar 
poppy petals has been examined by AVarden^; after deduction 
of carbonic anhydride, sand and charcoal, its composition was 
as follows: — 


Ferric oxide, 3*86; Aluminic oxide, 1*22; Magnesic 
oxide, 5*60; Calcic oxide, 10*72; Potassic oxide, 41*75 ; Potas- 
sic chloride, 12*28; Sodic chloride, 1*20 ; Sulphuric anhydride, 
3*8o ; Phosphoric anhydride, 5*61 ; Silicic anhydride, 1 3*86. 

Tho capsules and seeds of the poppy are prescribed by 
native doctors in diarrhoea •the former retain a small quantity 
of o]hum. From the seeds is made the Sharab-i-kashkdsh of 
the Mahometan physicians.f 

Tho Malwa poppy capsules have been analysed by Lyon, of 
Bombay (1870), who obtained from them *099 per cent, of 
alkaloids soluble in ether, consisting apparently of narcotine, 
*023 per cent, of impure alkaloids soluble in benzol, and *033 
of impure alkaloids soluble in chloroform. No morphia could 
be detected in them by the ordinary reagents. 

Toxicology ,—Opium is chiefly used in India for suicide and 
infardlcide. It is a common practice to swallow oil after the 
opium, and this is stated to bo done by the most determined 
.suicides, v/ho knowing that an attempt will be made to recover 
them by treatment, have made up their minds to render it 
f^uitlefi^^. Tho belief is that the oil unites with the opium and 
makes it adhere to the stomach in spite of emetics. Dr. 
Center remarks tliafc it is possible that the oil might act as a 
mild laxative which would carry tho poison more rapidly from 
the stomach into tho intestines, out of the reach of emetics ; 
while its absorption would go on as well in the latter as in the 


^ Chemical NcicSt xxxix.. No. 990. 

t Tf!kc haU li uuiund of poppy seeds, soak them for twenty-four hours in 
fonr r .undi, of water, then bruise the seeds, replace them in the Name WRter 
♦.r 'ii down to one-hftif, rub on a strainer, and add one mauud of sugar to 
the hi.d obiaim d C ompare with Sriih. Ooinp. 73. 
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iiLcr. The quantity of oil taken is often enormous. Opium 
is also the favourite poison for infanticide. Generally a small 
quantity is smeared on the nipple and the child allowed to 
suck. For murder opium is rarely used. During the last ten 
years only one case has been observed in Bengal and one in 
the Punjab, 

In Bengal the percentage of poisoning by opium in 1880-81^ 
was 35*9 in 270 viscera.examined; in 1881-82^ 22*6 in 210 ; 


in 1882-83, 25*0 in 210 ; in the remaining nine months of 
1883, 19*7 in 126; in 1884, 22*5 in 217; in 1885, 21*3 in 
234 ; in 1886, 19*5 in 266; m 1887, 24*0 in 233. 


In the Punjab the percentage was in 18/9, 1*8 in 162 
viscera examined; in 1880, 0*5 in 194 ; in 1881, nil in 186 ; in 
1882, 1-9 in 201 ; in 1883, nil in 194; in 1884, nil in 200 ; in 
•1885, nil in 234; in 1886, 0*35 in 272 ; in 1887, nil in 228. 

In the North-West Provinces and Oudh it is impossible 
from an examination of the Annual Reports to ascertain the 
number of human viscera examined during any one year, all 
the references being classed as cases, ’’ but for the reasons 
already given, wo may assume in the case of opium, that tho 
detections wore made in human viscera. Tho record shv>ws in 
1879, 18 detections in 156 cases; in 1880, 18 in 173; in 1881, 
18 in 158; in 1882, 19 in 156 ; in 1883, 12*9 in 1 77 ; in 1884, 
11*2 in 182; in 1885, 10*7 in 186; in 1886, 8*2 in 170; in 
1887, 11*6 in 171. 


In tho Madras Chemical Examincr^s reports wo find iiTider 
tho head of Human Cases, Class A, Viscera oxamii ed,'^ that 
in 1882 opium was detected in 7 out of 152 oases; in 1883, in 9 
out of 1*23 cases; in 1884, in 4 out of 85 cases ; in 18S5, in Cr^' 
out of 81 cases; in 1886, in 2 out of 84 cases; ami in 1887, in 
1 out of 76 cases. Under the head of Suspc eted At teuipf s to 
Poison^' no detections were made in the art (:h*c examined 
in 1882 and 1833; in 1884 , one de tect ion was made in oO 
examinations ; in 1885, two in 47 examinanonB; in 1886. four 
10 47 examinations; and in 1887 nrme. 


Of fehc:ie two err morphia. 






the Bombtiy Chemical Examiner’s reports it appears 


that during the five years ending the 31st of December 1887, 
the total number of deaths of human beings from poison 
reported to his office was 225^ of which 66 or 2fi*3'per cent, were 
from opium. If, however, we take the ten years ending the 
31st of December 1887, the figures are—Total deaths 467, of 
which 98 or 21 per cent, were from opium.* The following 
table gives an analysis of the Bombay cases for tho last ten 
years:— 



Fatal Casks. 

m 

j Non-Fatal Case.s, 

Total Cases. 

i Children. 

1 

Adults. 1 
1 

j Total deaths. 

i 

Suicide and 
j unknown. 

! 

i Accident. 

6 

’0 

a 

0 

w 

* M. j 


1878-79 . 


1 

5 

0 

6 



V 

7 

1870-80 . 

‘ i 

5 

4 

10 

8 

2* 



10 

1880-81 . 

,,, 

5 

1 

0 , 

, 0 

.,. 


1 

7 

1881-82 - 


3 

0 

9 

1 9 


... 

1» 

10 

1882-83 . 



1 

1 

1 1 



1* 

2 

1883. 

3 

”7 

5 

15. 




2« 

17 

188i. 

1 

8 

5 

9 

1 8 

V 



9 

1K85. 

... 

9 

9 

18 

1 

... 

... 

28 

20 

1880 . 


5 

4 

11 

1 10 


1 

1 

12 

1887. 

... 

7 

0 

13 

1 


... 

I'O 

14 


7 

45 

46 

98 

: 91 

1 

G 

1 

10 

lOS 


' Detected in a pasto on the end of an abortion stick. 

* Ono of theso in a child aged 2 years. Tho other a male adult from 
an overdose of Hydrochlorate of Morphia injected hypodermically. 

^ An attempt at suicide. 

* In v\jmit of a man; supposed to have been administered to him in 
rwceiiTi 'at with what, motive not stated. 

* All three children, one clt3arly accidental, tho other two doubtful. 

« Both attempts at suicide by females. 

f A h<»v aged 7 from drinking KaFumbo. 

' In one of tlu c iu Bxvcotmoat; in tho other opium forwarded for 
ifh.T.tihcation. Hiritory of cnao nut given. 

** Ono of these a case of suicide in a girl ngod 13 j tho other apparently 
a cri' Cf of homicide of an infant 2 months old. 

l.-tjuor driiggod with opium ndiijiniNtcred by a man to a woman ; intent 
nnuhriul. 
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i^ommerce. — Purchase hy Government. 


'%L 

All opium is now 


received • by Government on tbe ckalldn or pass system, 
the assamiwdr, which we have noticed above, having been 
abolished. On receipt at the factory it is submitted to 
examination. 


The points that an Opium Examiner keeps before him, 
and that intuitively pass through his mind, .in the physical 
examination of the drug are :— 

, (a) consistence, 

{h) colour, 

(c) texture, 

{d) aroma. 

Each one of the above points gives him some indication as 
to the (quality of the drug and its ultimate appraisement, and 
also to its disposal for factory uses. 

Consistence, —By this term wo mean the actual percentage of 
solid and non-volatile matter in any given sample of the drug, 
if it were subjected to evaporation and reduced to dryness 
at a temperature of 200° Fahr. 

Pure opium being paid for by Government at a fixed rate 
for a certain standard of consistence, and being subject to a 
pro rata increase or decrease in price according as it is above 
or below that standard, it will bo readily seen that the import¬ 
ance of arriving at the true consistence of any given parcel of 
the drug stands second to none of the many duties devolving, 
on the Opium Examiner. 

By the help of sensitive balances and metallic tables heated 
by steam, accurate results in the estimation of e .nsistencc onii 
bo relied on, and the meclianical method pirrsued at the 
present day has already been noticed, Such a delicate opera¬ 
tion, however, as the assaying of opium, (as the efttimuiion 
of the true consistence by steam tables is termed), can bo 
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<pplied to a very limited portion of the many thousand tons of 
the drug that pass through the factories. Every 100 grains 
of the drug, therefore, that is placed on the steam table is a 
representative sample of a large bulk that has been adjudged 
of nearly equal consistence by the remarkable power of hand 
estimation practised at the factories, a power that is gained 
only by years of experience in the examination of the drug. 


It would be difficult therefore—nay impossible—to lay down 
rules for arriving at results that can be satisfactorily obtained 
only by practice, A few guiding principles will, however, be 
touched on here. ^ 


As a rule the consistence of opium freshly collected from the 
capsulo varies considerably, according to peculiarities of soil 
and weather, ranging from 30° to 50°, that is, it contains from 
30 to 50 per cent, of solid matter. 


Between the time of collection, and of weighment and 
examination of the drug at the Government scales there is 
generally an inteiwal of from one to even three months, and 
during this period it is within the power of the cultivator so 
to manipulate his drug as to raise it to any standard of 
spissitude. Experience, however, shows that the cultivator 
is not so easily schooled into turning out an article exactly 
suitable to the requirements of our factories, and it is no 
uncommon thing to find in one season two jars lying sido 
by side, one of which contains opium yielding a clean section 
if cut with a spatula, the other containing a drug so fluid as 
to be) poured out of the jar by tilting it ovcm*. 

Tho practical impossibility of guessing with certainty to 
a degree the consistence of any gl- en sniuple of opium has 
given vise to the ^^classes'* of opium now obtaining at the 
two Agencies. Each class includes in it a range of three 
degrees of con^istenci*, and between the first and the last class 
is included all the opium that is ordinarily brought to tho 
Government scales. 



PAPAVERACEJE. 




The following is the classification table adopted for good 
opium at the two factories at Patna and Ghazipur, together 
with the distinctive mark of each class :— 


Class. 

Distinctive Mark. 

Degrees 
included in 
each Class. 

At Patna. 

At Qhazipur. 

BAshi bdla darawal ... 

? 

XXX 

79, 80, 81 

Bala darawal . 

X 

XX 

7C, 77, 78 

Darawal .. 

X 

X ■ 

73, 74, 75 

70,71, 72 

67, 68, 69 

Awal ...... 

I 

I 

Duyutn. .... 

II 

II 

Siyatn .........••(...••« 

III 

III 

64,65, 60 

61,62, 63 

Ohabamin ... 


IV 

T*n.nintTi ... 


V 

58, 59, CO 

55,56, 57 

52, 53, 64 

RliinTiiim ... 


VI 

TTaXtum . .. 


VII 




For purposes of district classification the above table answers 
admirably, and it is also adhered to at the factories when 
re^classifying by touch the classification of district officers, 
prior to the ultimate appraisement of the opium by the help 
of steam tables. During this final classification, however, 
when the object at the factories is to arrive at the true 
consistence of every parcel of opium, drug of a spissitude 
estimated by touch to be above the highest or below the 
lowest class is assayed separately ou the steam table, and 
its true consistence adjudged. 

We have thus seen that there are two methods practised 
at the Agencies for esKmatiug consistence, (a) by tteam 
tables, (b) by touch. The second is a rough and ready 
method of assigning into one class masses of opium the true 
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;verage consistence of wliicli is finally settled by tbe first 
method. 


For the determination of consistence which is dependent 
only on the quantity of moisture contained in the drug the 
mode of procedure is a simple one and the results satisfactory. 
In practice, however^ disturbing elements are very often 
introduced, and* one of these is pasewha* Opium with an 
admixture of pasewha is deceptive to the touch. 


In drug free from pasewha the granular texture appears 
to maintain cohesion between the particles which, as it were, 
support each-other and^ffer a certain amount of resistance 
to pressure. In drug with a copious admixture of pasewha 
the granular texture is destroyed by the gradual merging 
of the tears into each other through the medium of the 
tenaceous and shiny pasewha, the cohesion existing is thus 
lessened, but the tenacity of the drug is increased. 


Where the bulk of the produce at the factories lies some¬ 
where intermediate, with regard to the admixture of pasewha 
between the two descriptions of drug given above, the sense 
of touch is reguhited by what comes most in its way. When 
dealing, therefurc, with varieties bordering on the two 
oktroraes of the drug wo are apt to go astray, and wo are ilms 
able to account in a lurgo number of cases for whut is known 
as being “ oui in parakh(judgment). Wo have thus 
prepared for ourselves an arbitrary and indefinable standard 
of ‘‘touch it is, noverthe]e::s, a standard so generally 
accepted by all examiners of opium in the Agencies that it 
pra( tically a fixed one, and it is a recognised ranxim that 
opium entirely free from pasewha will assay lower than this 
our accepted standard of touch, and that opium with a copious 
admixture of that subsirmco will assay correspondingly higher. 
A good ‘^parkhia"' (examiner) will always, therofoio, make 
due allowance for the abBonce or presence of pasewha in anv 
:>amplc of the drug that is being subjected to examination 
for Consistence. The re marks made here refer entirely to 
;.rOod Opiulfl. 
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^ ^Ilotlier disturbing oloment in estimating consistence is heal, 

particularly on .drug charged with jraseivha. Driig of this 
character under the infliiencq of heat,' undergoes liquefaction 
. to a moderate extent in the process of drying- Opium to bo , 
examined for consistence by touch, should invariably be placed, 

’ therefore, in shaded and cool verandahs, and the examination 
•should be concluded by 9 or 10 o’clock in the morning, and- 
’ before the sun gets hot. When, for want of accommodation, 
jars have to be placed in open yards, their examination should 
invariably be undertaken first, and in the ’early morniirg, Tho 
examination by touch, for consistence, of opium that is lying* 

. exposed to the sun’s fays in the months of April, May, June 
and July, when till the examination at tho factories is can- 
ductsd, must always bo faulty and conjectural, and should 
never be attempted. 


‘ Coloiii\r^T]iQ natural colour of tho drag runs through 
inhuite shades of brown, from a dull or even bright chestnut 
te a reddish-brown, and from a dark mahogany to a blackish 
brown, tt even appears black at times when viewed-in bulk. 

These variations are duo to causes with which we havo no 
concern here, suirice it- to say that they are, natural, and to a 
prg,ctisod eye easily discernible as the true colours of.opium 
Ago and exposure may •darken the colour of thedni'^ but 
’cannot alter ijs characteristics; and wlicro an alteraiiou 
appears it may bo accepted as a sun* indication of adulteraten;i 
of sQphisticatioii of some sort, although, again, sophistics tioii of 
the drag is possible without any porcoptible ulioration of 
colour. . * . * . 

The true colour of opium is clearly seen when tiia unig i:s 
viewed ill-a very thiit film ; this is’best accovap’ished r)y pro 
ing a small portion between two gl:i slips aguinsi liglit, 
or by rubbing it down with the fiug^cr on a whn.r eartheii varo 
plate. Here it is that we see olc..rly llu' Vi nous aluu!^ s ol 
chestnut, reddish’ brenvu, dark browB or mahoj-miy, but in v( i* 
black.. Vvhcii rubbed IhjI^v'.Cu thu iUigers di. play 

shilling surface and a \va>:y Uu^tro, 
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lie colour of opium is'a valuable indication as to its purity. 
^lextnre .—Like consistence and colour the drug delivered at 
tbe Government Factories may bo said to dififer_, one sample 
.from another^ in texture. At tbe two extreme poles of varia- • 
tion there are the distinctly grariula/r^ and the perfectly hoino- 
g’eneous, and the bulk of the'prodilce lies, as to texture^ some¬ 
where intermediate betwden those extremes. 


J he primary causes of variation^ into which our enquiry does 
not extend; are undoubtedly duo to differences in soil^ and to 
conditions of weather obtaining at the time of collecting the 
drug; they are also due, td^somo extent, to’ manipulation of the 
drug after collection. A light-eolourcd, chestnut or reddish- ‘ 
brown variety of the drug*, which is -free jpasewhay will, as • 

a rule, be found to bo distinctly granular, while the dark, or 
olackisli-brown variety, which has more or less of pasewha in 
its composition, or an excess of moisture, will on the other 
liaud tend to the homogeneous typo. 


Ordinary manipulation, without tho aid of sophistication, has 
little ofFcct on texture, but long-cgntinued mauipulatiou will 
affect it materially. The presence of 'pasetoha^ again, affects it 
in. a very marked degree, and so does an excess, of moisture. 

As already explained under the head consistence,^^ to the 
pi csonce panewli.a in varying quantities is due the. merging, 

moic or less, of the tears into each other whereby the granular 
^uiiiire of tho drug passes by imperceptible gradations to tho 
homogeneous.. The presence of pa^^ewha also alters the dull 
waxy iippearunce of the drug to one that is more or less smooth 
and shiny, adding to it tenacity, ajid raaking'it more glutinous. 
.<)r<Unarily, cifi'LiM, freci from pasewha, is moderately ductile, 
but i]\o presence pasowhn^ by'adding tenacity, increases also 

the ductility of tlie drug, d’his is seen by drawing out with 
buth.hatids opim i of high consistence.* If free from pasar/at 
\t will bo found to be diudilo to an extent varying accord- 
ing to cniisi-f •ni;*'', with a nni((.)r?ii and minutely granular 
texinrc. Wh u them is. pa:<rwha prrsenf this duciility ia 
whir <h. gn,nu!ur tc>:iure Ico/luaitcd, accordin'^ 
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the proportion . of a present. The‘drug wlien tluia 

drciwn out breaks with-au irregular fracture; it adheres to the 
fingers, is .viscid and of a* plastic najturc. The texture of the 
drug is also well seen in high consistence opium when a 
section is exposed with a spatula. 

• Gpiiim of the' lower consistences — below about GC°—being- 
in a somewhat fluid state^ will not draw out at all but breaks 
off with ragged edges. Its texture is subject to change,, under* 
the same conditions, as in opium of higher consistences. 

The texture of any given sample of pure drug is always unl- 
form. A pi’actised eye 'can at once detect any irrog'uhirity, 
and where such exists it betrays the presence of a foreign sub¬ 
stance in tlie coinpositipn of the drug. 

Chemistry has not yet isolated the volatile odorous 
principles of opium. Its aroma/, however, is peculiar' and 
'characteristic.. Somo consider it not unplea’sant, while others 
relegate it. to the class of disagreeable-odours. In well- 
prepared, fresh drug the aroma is decidedly fruity, but it 
varies with age, and is ev^cii said to vary somewhat with tho 
description of soil on which the plgiat is growm and wilb the 
manure used. 


Careless preparation of the drug, such as its c^.fllectiou or 
nianipuhitioii in plates nob scrupulously clean, or allowing it to 
come in contact with animal substances, such as bladders for 
storing it away .’in, or keeping it in ill-vcntilated and smoky 
closets, or shutting it i>p for security in small, close receptacles,, 
will dissipate and destroy the aroma in drug that is otherwise 
intrinsically good, liud mil oven give it an t>lTeiiswo odour. 

aroma of tho drug is one of its cliiet commercial 
enter ions, and as such should be earefuily guarded by tlu' 
cultivator. To the .Opium Mxaminerit givi's a, ''*uy imp!irl;int 
indication as to the suitability of tho diaig ihr vai iuiis 
Factory purposes. It is ouly by chemical tchit.s thal. flic 
h^xamiuer can be certain that opHim that i; devoid of aroica. 
i»r offensive iothe smell,all hongh a}>p ireiuly good as 
and colour, luvs not als‘) a foioign sulj.si;M:..n in ils cmnjioeition, 



VATAVERACE/E: 


timing that the foreign substance, if present, has not given 
the clue its own specific ocjour. Under any circunistances, 
opium deteriorated in its aroma, although it in^y be.otherwise 
piu'e, should be set aside, and utilised for other than , the main 
•Factory purpose, that is„ amalgamation with . drug'intended . 
for the central mass of cakes, otherwise .there will be risk .of 
the deteriorated drug tainting a inuch larger mass of good- 
dpium. . [Grerjory^) 


Export , — India e'xportei in 1886,121,000 c\Vts. of opium, 
valuod at 1,073 lacs* of rupees; in 1887, 132,000 cwfc?., valued 
'at 1,108 lacs; in 1888, 13tf,000 cwtsi, .Valued' at 1,007 lacs. 


PAPAVER. RHOE AS, Linn. 

Pig.— Eng, Bot. 645; Btntl, and Trim.y t, 19. Corn 
Poppy {Eng.), Coquelicot (Fr.) 

Hab.—A .weed of cultivation. The capsules. ‘ * 

Jangli-mudrika (Bomh.), Laid (Guz., Hind,), 

History, Uses, &C.—There is little to.be found in 
Indian w^orks about this poppy. It is the pouh of Theophrastus 
and probably iho H^^^'of Dioscorides."^ The Khash- 
hliash-i-Mun^nr of the Arabs and' Persians may possibly be 
the same plant; it is described by them as hairy, leaves much 
dividovL capsules small; called iMa.nsur, because it sheds il.s 
petals wiwy ({ulckly; In Guzeratand Northern India P. Eliceaa 
is grown in gardens, anti is called Ldhi by the Mahometans, 
who suppose it to be tlie Lali of’tlid Persian poets. The' name 
l^Iudrika giveii to the cupsuhs means ‘"stuniped wdth the 
I\Iudra or Seal, which in irscd by Hiudu.s lifter bathing; and 
’which rcscmblrs the <*ap.sule in .shape. This seal is impressed 
iqxni th • forehead, both temples, b('th broa.^ts, both shoulders 


and ilie pit of the rtoriMch ; that used by the followers of 
X'i.slinu is inscribed v. idi iho word.*"; Shri iVa. rayeri, ” nwd i.s 
di|'{)cd in Gupichandan, a kind of v/]i'(,c clay, and that used by 
the lollowor.s of Sliivfv !)(•?»'" the word Eamus Shevnyp^/^ 


'^TlMoch. Ilia:. PltiLi. iv. d.i, 

EUitu' or popuy, 110, 77 , 21. r 1, ^ 


.[hiiV aUo moutluns tho 
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d is (lipped in Bhasam (ashes of cowdung). Some of the 
Swamis, or religious teachers, uso a red-hot Mu&ra to stamp 
their disciples with. * The milky juice of the capsules has a 
narcotic- odour, and slightly sedative properties. Theophrastus 
says that* the herb has the taste of wild endive, and F<ie remarks 
that the peasants of Troves eat the loaves when young. • 


Description —The capsules are^ distinguished by their 
smooth globular fOrm, those of P. duhiuvi being twice as long 
as broad, and;thoso of P. hybridum being bristly. 

Chemical cbmjyo^ition, —BTesse has obtained from the milky 
juice a colourless crystallizable substance, ]Rlioeadme> 

NO°, of vveak alkaline reaction. It is tasteless, not-poisonous, 
nearly insoluble in water, alcohol, ether, chloroform, benzol or 
aqueous ammonia, but soluble in*.weak acids; its solution in 
dilute sulphuric or hydrochloric acid acquires, after a time, a 
splendid red colour,.destroyed by an alkali*, but reappearing on 
addition of an acid. Owing to a statement made by belmi that 
the.cap'^ules contain an alkaloid.similar to morphia, ITesso ha • 
again oxaminud them. IIe‘Rays :—The juice collectod in the. 
morning under a clouded sky gave 35 per cent, of dried 
rosiduo- at 100®. The milky jiiicc is at first mostly white ; 
sometimes citron yellow; .ferric chloride -produces,with it a 
deep rod colour, which' probably indicates the presence of 
meconic acid., 4*4 grammes of dry resida§ gave no trace of 
mnrpliia, or of a similar idt^aloid. 0*000 gramme gave equal to 2 1 
percent, of Rlioeadiue, aiid traces of an(>ther alkaloid. lUiaeidino 
is not coloured by ^rnc chloride, but rOscanbles morphia in 
being alraost4msolnble in ether. artiiahn iZ. chcmiaf 
VuL ch\^ rv., p. 329.) Attfield, working oh a large quantity o! 
material, and by three d’ltfereut pi'ccesses, billed to detect a traoo 
of niorphui in the petal:^. (Ps^rw. Journ. (3), VvL 4, />. 


ARGEMONE MEXICAN A, 

Fig.-- 

dlliist hs M-xiran P-p)n' (Pj ), (^pineux, Chardon 

l.curl [Fr.; . * . . 
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- A.merica. Naturalized in India. The juice of fresh 
plant, and oil of the s^eds. 

Voniacular. —Bhai^Lhstnd, Eaitaila or Kutila {llind.)^ Shiul- 
kauta {Beng.)y Datturi (Ca? 2 .), Birama-dandu (Tam,), B'rarhha- 
dandi-chettu (Tel,), Daruri (itfa?\). • * ' 


History, Uses, &C*—This is an American plant which 
has now run wild all oyer India; it may easily be known by its 
glaucous prickly thistle-like leaves, briglit yellow flowers and 
yellow milky juice. *Tlie latter is used by the natives as*, an 
application to ulcers, and^ii combination with the juice of 
Aristolochia hractedta is given internally in syphilis and 
gonorrhoea. (Hove, Tours in 1787-88 ; Bomb, Qovt, Records Nd 
16, Now Scries.) In the Ooncan the juice with milk is given 
in . leprosy. The. seeds and seed oil have been used by 
European physicians in India, and there has been -much, 
difference of opinion regarding their properties, some consider¬ 
ing them inert, and others asserting that the oilin*doscs of from 
30 to GO minims is a valuable remedy in dysentery and other 
alTections of the intestinal canal. The evidence collected in India 
for the preparation of the Indian Pharmacopoeia strongly supports 
tlio latter opinion; our experience is also in favour of it ; and 
Charbonnier, who examined the oil in 1808, found it aperient in 
small doses ; possibly those who have used tho oil unsuccess¬ 
fully purchased it .in the baztiar, and were supplied Avith 
a mixed article; no bazaar-mndo oils can be. relied upon. 
Furtlier experimeiits with the oil fully confirm this opinion. 
Fliickiger found 4 to 5 grammes to have a mild purgative ofPeeb. 
The smallness of the dose required to produce an aperient 
action, and the absence of any disagreeable taste, will probably 
lead to a more extended use of it as a substitute for ^castor-oil. 
An extract made from the whole plant has been found to have 
an .aperient action, and tho milky juice to promote tho healing 
of indolent ulcers. Wo have not noticed any bad effects from, 
its application to tlio eyes. Its use as an external application 
to tlic oyolids in conjunctivitis was probably introduced into, 
this country wuh the plant by the. rortugiiose, who •ai)peiii' to 


1 
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% adopted it m Brazil as a substitute for.tbe Argemoue of 
the Greeks and Romans {Papaver Argemone) wJiich was. used 
for that purpose.* • ‘ 


For a similar account of the properties of this plant, as 
obsiervedin tlie West Indies by Hamilton, see Pharmaceutical 
Journal [i.], VoL 167. / . *• 

Pouppe Dcsportes.of St. Domingo describes the fresh seeds 
as emetic and slightly narcotic; he states that the oil obtained 

from them is used to relieve pain in dry colic. 

• . • 

Description, —The capsules are | to 1 J inch long, terete, 
bristly, elliptic or oblong, and contain a number of dark brown 
rugose seeds, ralhec larger than blaek mustard. The oil has 
a bland nutty flavour; when first expressed it -is sherry- 
coloured, but becomes, after having been kept for some, time, 
reddish brown. 


Chemical composition .—The extract of the whole ‘plant was 
examined • by Haines (1863), who wa§ unable to find any 
alkaloid in it. Charbonnier (1868) found a small quantity 
of morphia'(?) in-the leaves and capsules. Tlie seeds contain 
in one hundred parts, 36 of oil, 40 oE carbohydrates and 
albumen, 9 moisture, and 6 of ash. The oil is of a light 
orange yellow colour and is almost tasteless, it has a specific 
gravity of about *920, and remains ch*ar at—S^C. j it dries 
slo\Ndy to a firm jelly, gainiug duriug*- the process over 8 per 
cent, of its weight, and then ceases to give the red colour with 
nitric acid; it is only very slightly soluble in alcohol. Tho 
insoluble fatty acids amounit to 90 per cent., and melt at 22® 0. 
O. Frolich (1871) obtained from tho oil a pretty hard soda soap, 
aud found in the soap liquor, butyric, valerianic, acetic, and a 
little benzoic acid. According to Ffliikiger (1871) tho oil 
has the specific gravity of *919 at IG’5 C., remaius.clear at 
' ‘6 C., dries slowly and incompletely,* and h: not .soluble in 
C volumes .of 00 per cout. alcohol, as stated by Charbonuier. 
DragendorlT has found that the seeds coutain an alkaloid 


Dioj,. 111 ). Apnl. Platouicus dc Vir. Htab. 32.' 
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cau bo isolated in precisely the same‘way as morphia/' 
and which agrees with it in all important reactions. As tho 
alkaloid occurs in a very small amount^-a sufficient quantity 
has never been prepared for ultimate analysis. The ash of 
the’seeds is largely com’posed • of alkaline phosphates and 


sulphates-.. . / ^ 

‘ ToiUcoIogy .—In 1878,. a caser occurred in Bombay in which 
a number of people - sufforedfrom vomiting.and purging after 
using,sweet oil which' had been adulterated with Argemono 
oil. The adulteration may be detected by the rieh orange red 
colour developed when stiong nitric acid is added to the oil 
. or to mixtures containing it. • In the same, year samples of oil 
wore received by the Punjab Chemibal Analyseihfrotrr Amritsar, 
Simla and other towns which were said to possess irritant' 
properties, causing purging and vomiting. • The oil was stated 
to have been imported from the N.-W. Provinces and to have 
been made from Siy*dl-kfinta {Argeimne mexicocna). ’ ' . 


Commerce *—Occasionally larger parcels of the seed aro 
offered for sale, but they are not easily placed, as the oil burns’ 
with a very smoky flame. . / 


MECONOPSIS WALLICHII, U<Jok. 


Fig. —Bot, Mag.y . 

Hat^—Temperate Illmalaya. * , 

Description. — Meeonopsis aculeatai Eoylc, III* (??, t.*15; 
lloolc* Bot. Mag., t. 5450, and M. nepalcnsis, Dc., are reputed 
to bo narcotic, but as O'Shaughuessy gave a drachin of tho 
alcoholic extract of the forPior plant to a dog without producing 
any effect, it cannot have very ariivi? ]n’uperties. M. W allicliii 
has been examined by us; it is a large herbaceous plant with 
tapering roots inches long or in'oro, sometiraos bifarcated, 
li itich ur more in diaiueier, nearly smooth below, but at tho 
nj)pcr pjlit very scaly from the remains of loaves round tho origirt 
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_ lli^ llowcr stom, wliicb is about 1 i?icli in diameter and 
hollow; between the scales are stiff yellow bristles. The root 
is brown externally^ internally white, soft and spongy, with a 
-Targe central pith. Odour somewhat musky. 


Chemical composition *—The root dried by exposure to air, 
and reduced to a fine powder, lost 8 per cent, of moisture 
at 100® C. The ash amounted to 12*7 per cent., and contained 
a marked amount of manganese. The alkalinity calculated 
as K II O, after separation of lime, w^as equal to 8*0 ])er cent. 
Digested wdth light petroleum ether *48 per cent, of a pale 
yellow, viscid, transparent, odourless extract was obtained. 
With the exception of a few white flocks the extract was 
soluble in absolute alcohol. On spoiitaiioous evaporation 
shining laminin separated, which under the microscope consisted 
of rhombic plates and needles: oil globules were also visible. 
The alcoholic solution of the extract was strongly acid. Tho 
amount of crystalline matter was too small to admit ot the 
nature of the fat acid being determined. After exhaustion 
with light potrtdeum ether, the powder was dried by exposure to 
air, and them digested wn'th ether. On evaporating off the ether, 
*41 per cent, of a fragrant, soft, indistinctly erystallino rosiduo 
w;is left. 4'he extract was heated with dilute liydrochhn’ic 
acid, and the soft, yellow, insoluble residue separated ]>y 
filtration. The acid solution was rendered alkaline with 
ainmouia, and then agitatetl with other. On separatinn 
the ether only a minute trace of residue was left, which did 
not respond to alkaloidal I’cagcnt.s. The yellow * residue 
insoluble in H Cl. was treated with ammonia, and the turbid 
mixture agitated with other. Tlio either lelt on eVii]H'i:i. ion 
a yiHuw, soft, noii-crystaliiue n^sidiie, without tiUto or odour ; 
whicli had tho pro}>erties of a noutiTd resin. 44ie aqueouM 
alkaline solution after the separalfon <^l tlio c'ther, yiclOvd 
yellosv flocks when Ircated with dilute acids, wliich wc r.^ 
rti-dis!- )lv(*d by alkalies: this principle liiul flic pr«'pr! les of 
fi re^iiii acid. Th(i fragrant of the oilii ival cxlrfoi ^Ya:i 

jM obably due to i trace of bcnva;!c. accl. 
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treatment with ether the powder was again dried, 
and then digested with absolute alcohol. The alcoholic solu¬ 
tion was of a pale greenish colour, and possessed a marked 
greenish-yellow fluorescence; examined spectroscopically no 
absorption bands were visible. On evaporation, the alcoholic 
solution yielded I'07 per cent, of extractive, yellow in coloury 
and possessing a somewhat fragrant odour. The extract was 
partly soluble in water. The aqueous solution did not possess 
any particular taste; it yielded slight precipitates with alka- 
loidaT reagents ; with ferric chloride no coloration was ])ro- 
duced. On evaporation and ignition a trace of ash was left, 
possessing an alkaline leuciion. Tlie portion of tho alcoholio 
c*xtract insoluble in water, dissolved in alcohol, yielding a 
8o]fltiofb WiLll aeitl venoiioii, /mil gi-<»Giiisli-yollow 

fldOre.^^-COUce. The powder, after ti'eatment with alcohol, yioldod 
pj O per cent, of extractive to cold water. Tho aqueous 
solution was yellowish-brown in rolonr j idknline ill roild inll ] 
it afforded no coloration with'ferric chloride; it slightly 
Z’cduced an alkaline solution of eoj)por on boiling. 
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FUMARIA OFFICINALIS, Unn. 

Fig.- Ejij, Bot., 539. Common Fumitory (Eng.), Fume- 
terre officinale (Er.). 

Hab .—Persia, a weed of cultivation. 

Vfn'nacular. —Shilhterah (Pens.), Pitpapra, Sluihtcra {Hind., " 
Beng.y Bomb*). 

History, Uses, &C.—The Pilpapra imported from 

Per-ia doea not appear to he Fvynnria jun'vijiurn., as it has a 
smooth fruit without.a double pit at the apex ; it is doubtless 
J\ officinal).^. Several species of Fumitory have long been 
us-'d mtalicinMlly, and were highly esteemed by tho (freeks 
and itomans on account of their diuretic and altcrativo 
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Toperties. DioscoriJes calls the plant Kdpnos,^ and Pliny 
derives the name Fumaria from Furatis^ smoke/ with the 
explanation that the plant irritates the eyes like smoke; it 
has also been called Fumus tei^ra* with .reference to the colour 
of tho foliage, or its smell. Fumitory does not appear to 
have been mentioned by the early Sanskrit writers. The 
Arabians and Pei'sians probcably derived their knowledge of it 
from tho Greeks, as they hold the same high estimate of its 
properties. In the Makhzan-el-^Adwiya two varieties are 
mentioned, one with violet-coloured flowerS) and a large kind 
with white flowers ; it is described as diuretic and tilterative, 
removing liopatic obstructions, aperient and cxpellant of tlie 
humors, but more especially of atrabilis; two Greek iuim(‘a are 
'givoii, IClasitsl tltid Kubitls j tlib A.j*iib»0 iirO fhlhls'- 

ol-rnalik, and Shahtoraj, a corruptim from the Persian 
Shahtereh. in India tho drug is still highly esteemed by the 

Malioniotaus. J:ii*f|UoraouL on liii juiii'in-y fi-nm Culmtta to 

l)elhi ol)served Fumitory growing abundantly in wheat fleld.s 
near Chiltoor nnd in the Punjab. Lie describes it as very near 
to, if not F. officinalis. It was probably F. parvijlora, wliieh 
is used in Northern India as Fumitorv. 


For a European account of the propi^rties and uses of Fiimi- 
toiy, Handscluich Dr ptantis Fumariareisy‘^ may be con¬ 
sulted. Fumitory is laxative and diuretic ; it is beneficial ni 
dyspepsia depending upon torpidity of the intestines and in 
scrofulous skin affections. Dose—2 ounces oi tho decoction 
(1 ounce to .1 pint) three times a day. 


Description. —The drj^ plant is generally nnich broken 
up ; mixed with it arc inauy nearly globular, smooth, indehiscent 
capsules, tho size of a large pin's head and iinibilicato at the 
top ; seed .si’-gle, dark brown, crested, wiili a de[u'cssion on 

oiui sidi'; odoiir biti'dly any; .sli htlv oi'irl aim 

a>tringent. 

♦ Dios. >j. lo^. Plin. 25, OS. 90. Sihthmp rehrs l)u. Kanvf . of Di(V>- 
eoritU ’3 to F. ■ rcr/inm^ [jai.’ , a ptaiil NMth whitr iiv> li 

u'^'rc? !■'rJ. 
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Aieviical ccmposiiloii .—Fumitory conthins— Ist, Fnmaric 
acid; an acid isomeric witli .maleic acid; difloring 

from malic acid by containing 1 at. less of water, and from 
succinic acid by containing 2 at, less of hydrogen; it exists 
ready formed in several other plants^ viz., Corydalis hulhosa, 
GlaiirAnm Jlavuvi, Lirlten islamlicus, and Boletus pseudo- 
%cj]iarius ; it is produced by the dehydration of malic acid, 
by molecular transformation of maleic acid, namely, when that 
acid is heated with liydriodic'or h}drobromic acid. [KekulJ, 
Ann. ch. Bhar.y SwppZ. ii., 85), and.according to Multhausen 
{Ann ch. Phar. ci , 17]), is found among the products of the 
oxidation of protein conipouuds by nitro-mnriatic acid. ( WailA 
Diet, of C/K Oiitilri/.) 

2nd, Fumarino, an organic base first observed by Peschior' 
(Lichig, Orgaiusc.he chemie, })• C33), and more lully examined 
l)y Hannon (/. Chem. Med. [3], VllL, 705). The plant' 
gathered while in full fiower, contains from 5 to G percent, of 
this base, to which it appears to owe its specilic physiological 
action. Fumarino is separated from its salts by caustic 
alkalies or their carbonates in the form of a curdy precipitate ; 
it may bo obtained in the crystalline form by spontaneous 
evaporation of its hot alc(diolic solution, but not by evapora¬ 
tion with the aid of heat; the salts have a bitter taste, 

(IFaZ/.s^ Diet, of Chemlsinj.) According to Prcuiss, fumarino 
crystallizes in irregular G-sided, moiioclinii,' prisms, soluble in 
alctdiol, chloroform, benzol, carbon bisulphide, and amyl- 
ahvjhol, sparingly solublo in water, insoluble in ether; its 
Cuinposition 1ms not been determined. 

Com.uerce ,—The drug is imported from Persia under the 
name of Shahtcrali. Value, about lis. 4 per Rurat muund of 
37.i lbs. 

The im dicimil {dants of minor importance belonging to the 
FuiLUO’iucen* are ; — 

Hypecoum procumbens, l,;nn., Sehh. TJa.i. 1. t. 27, 

foiiiiJ ill I'iiiid, Alyliam’-iliiu, uml Punjab salt rangii. it 
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to he tlie vtttjkoov of Dioscorides, and Hypecouni of 
Pliny, now known as Cniniii cornu or Horned cummin, and 
like fumitory, a weed of Cultivalion. 

Corydalis Govaniana, Wall, Tioyhlll, t. 16, f, 2, a 
plant of tho Western Himalaya, has a yellow juice which is 
^employed medicinally in tlio treatment of eye diseases like 
Mil mi ran. {Aitchhon, Jo urn, Linn. Soc. 10, p. 145.) The 
.chemical composition of these plants closely resembles tliat of 
Fumni iu. They iiavc been used as alteratives, but arc of little 
im])ortaucc. 


CRU0IFEI{.T5. 


ANASTATICA HIEROCHUNTINA, Linn. 

Fig.— Jac. VinJ. 1, t. 58. Hose of Jericho {Kiuj.), Rose do 
Jericho (/'V.). 


Hab. —Syria. 


Ynuncnlar .—Kaf Maryam, Kaf Ayesha {Aral.), Garblia 
phiil {Hind., Our..), 

History, Uses, &C.—This is a small ammal plant v 
' growing ill sandy wastes in Syria, and is supposed to bo tho 
Giirgal, rolling thing, or wheel of Isaiah. There is a tradition 
• that the plant expanded at tho birth of tho Saviour. 
Mahometan writers have appropriated this tradition in favour 
of Ayesha, the favourite wife of the Ihophot and n>othor of 
the Faithful; the opening of tho plant when wotted being 
considored svmbolioal of tho opening of the womb in ehild- 
birth. Tho l.ranches of Am statica when in tlovrcr, spread out ‘ 
rigi'lly upon tho ground, but when tho seed ripens they enrl 
up and form a round ball ; this, when pi. eott in wiitt'r, 
expands, and tho pods after a time open and discharge their 
seeds; the property of exoaiision when moist, ami elosnre 
when dry, is retaiued for years. 'I'licrc ean be little doehfc 
that tho dried plant was lirst iulrudiicod into India by iho 





^JHMiometans; it is kept in all druggists’ shops^ and is pre¬ 
scribed in difficult labour, being placed in water until it 
expands, when tlio water is administered to the patient. 
This plant has been suppqsed by some to be the seed-bearing 
Aniomum of Dioscorides. {See Frimulaceco.) 

Desefiption. —Stem short and woody, branched in a 
corymbose manner at the top; leaves obovate, the lower ones 
entire, the upper remotely toothed; flowers small, yellowish, 
white, forming spikes along the branches; the fruit is a short . 

. pouch with a strong curved beak, and two ear-like projections 
on each side; it is divided into four cells, each cell containing 
‘a yellow concavo-convex j|ped. The whole plant is tomentose, 
and has hardly any taste; as seen in the shops, it presents the . 
appearance of a little ball of wicker work about the size of a 
large egg at the top of the unbranched part of tho stem. 

Commerce,—It is imported from Syria by way of the l^ersian 
Gulf. 

LEPIDIUM IBERIS, Linn, 

Fig.—I oh. Tc.yt. 223. Peppergrass or Pepperwort {L!ng>), 
Passerage iberide (Fr.). 

Hab. —Southern Europe to Siberia. The seeds. 

Vernamlar ,—Towdri {Per.s,), 

History, Uses, &C.—These seeds are imported from 
Persia. In some English books upon Indian Materia Medica 
they are attributed to sylvc^ris; in others to Cheiranthu.^ 

Chnrl; neither of these suppositions can be correct, as the 
parcels of seed, wdien tliey arrive in Bombay, contain corymb.s 
of sjuall pods, much like those of common Candytuft. Ibii 
Sina, incorrectly quoting Dioscorides, describes Tozeii 

AH a plant like Farasiyim ( Trpdaiov ) with bla(dv "seeds. (See 
Mfr Muhammad Husain gives tho following 
account of Towdri :—A Persian name, in Greek Arusiman,* 
in Arabic Bazr-el-khum-khum, Bazr-cl-hnwah, and Kasisa; -at 
tpvrripovf of bio.'i. \n gcjicrallj conwitlorcd to Ije uj/icinaie. 
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is called Kaddma; in Kirman Mardaraklit; at 
Tabriz, Darina. The plant has long leaves, without stalks ; 
the3 branches are red, stilf and armed with a few prickles ; the 
seed is in a small pod, and of the shape of a lentil, but much 
smaller; there are three varieties—red, yellow, and white; the 
latter is the largest. Towdri is hot in the second degree, and 
moist in the first: some say dry. Properties aphrodisiac, fat¬ 
tening the body, and purifying the blood. The drug is in 
general use for the aboveraentioned properties, which are 
attributed by the natives to most of the cruciferous seeds. 
Some of the Towdrf seed is doubtless the produce of 
LepicUuni Iherlsy Liiin.y a plant whose habitat extends from 
Southern Europe to Siberia. 'This plant was known to the 
ancients and employed as a rubefacient in rheumatism^ &c.; 
the seeds taken internally were prescribed in bronchitis and 
dropsy.* According to Pliny they wore first used by Danio- 
crates. Corre and Lejanne state that /v. iberis is called Cressou 
de Savane in the Antilles, and is considered to have all the 
properties of water-cress. 

A tea made from L. ruderale i< used in Russia in intermittent 
fevers. A rare pepporwort found in some seaside places iu 
Britain. 

Description. —All three kinds are similar in shape to the 
seeds of Candytuft; the so-called white variety is only somewliat 
paler than the red; a brown-coloured sort is somclimes met 
with under the name of Black Towdri.” When soaked in 
water the seeds become thickly coated wiLh nuu ilago. 

Chemical composilicni .—Lcroux (1837) obtained frorr* tliu 
flowering tops and seeds of Lcpldiu.m Ib^ ris an ainoi plicus 
bitter principle which he named Lepidin. The plant also 
yields a sulphuretted volatile oil. 

Commerce,^Lt is imported from Persia. Value, Rod, 
anuas per lb.; White, 5 annas per lb. 

* AfTTtftfov Dios. ii. ir>5, ;,37piv sniil by Paiilus n» bis Tlw/^i Book 

to be .cameos XentbLov. 8^ o ulao BLn. 4U, App. IlevI). ‘Jo, 8H)ihr,{|| 
refers to L. T, , and ’Sr /ws ii> L. fjra,niu\fohnm, L. \Vc 

limy conclude that scvi'iiil :<p( fit - \>crt ubcd. 




pah an it 
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Sfcewarb states that iu blio Pnnjab and Sind Maltldola 
incana, R. Br.,^ is grown for its sceds^ which constitute one 
of tliG several kinds of ^^Todri/^ In short this Persian name 
a[)])ears to have much the same meaning as the '^^vkolou of tlie 
Greeks, being applied loosely to several Spring llowers. (Bvo 
remarks on Cheinuithua Cheiri.) 




LEPIDIUM SATIVUM, Linn. 

Fig—Wight, III a., 12 ; Smith, FL Gr., L GIG. Common 
Cress {Fjiig,), Cresson {Fr.). 

Hab— Cultivated iu all countries. The seeds. 

Vcvnaculdi'* —Hurf, llLi^im, Chansar (Assalia, {^Guz.), 
Ahaliva (Mar.), Ali-virai (Tam.), Adeli (7VZ.) 

History, Uses, &C.—The common cress is generally 
supposed to be a native of Persia, from which country it was 
probably introduced at an early date into India, 'flie seeds 
arc called Chandrasura in Sanskrit works, and are described 
as tonic and alterative; water, thickened with tlie mucilage 
which they give out, is recommended iu the Bhavaprakasa as 
a remedy for liiccup. Tl^c confection or Rabarl containing 
ijhi and sugar is used as a restorative tonic, and'the seeds aro 
added to purgatives. The ^Mahometan writers identify cress 
with the Kap^aitov of the Greeks,f and give ilab-el-rashfid as the 
Arabic name for the seeds, whichjthey consider to bo hot and 
dry in the third degree, and to have aphrodisiac and diuretic 
properties ; they recommend them for the dispersion of certain 
chronic cnlargtnnonts of the spleen, See., and as an alteralivo 
in various diseased conditions supposed to be produced by 
cold humours. 

ChnmIrnJ romponlLnn .—The lu'rb and seeds of L. satirum 
bruised and macerated and di.stilled with steam, yiehl ;i, volatile 
aromatic oil which does not separate spontaneously from the 

^ inirplc Oillylhnvcr. Mnj!;. liut., 193:.. Qu-arautninc {Fr.) 

t Oiu.. ii. Ill; Niuturtiuiu of Phny, lU, if; v’O, .00; Tluoph. II.F. J. 
30; vii. 1, b 6. 
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"atery distillate, but may be extracted therefrom by agithtion 
with benzene. Three-fourths of the crude product boiled at 
226*5^, exhibited the composition of pure a-toluonitril, phenyl- 
aceto-nitril, or phenyl-methyl cyanide, IP CH" CN, and 
when heated to 200 ° for a short time with hydrochloric acid, 
yielded phenyl-acetic acid. The same composition is exhibited 
by the volatile oil of Tropieoliinvviajus, Nasturtium .officinale 
yields by similar treatment an oil which may be separated from 
the watery distillate by agitation with light petroleum ether, 
this solvent being afterwards evaporated off in a paraffin bath 
at 140°. By fractional distillation of the remaining liquid, an 
oil was obtained, boiling at 253-5° (2G1° corr.), and having 
a specific gravity of 1*0014 at 18°. This oil w’as found 
by analysis to have the composition of pheiiyl-propionitril, 
CH -CH-CN; and on fusing it with potash, decomposing 
theresultingpotassium salt with hydrochloric acid, and extract¬ 
ing with ether, phenyl-propionic acid was obtained in long 
needles melting at 47°. [Hofmann,) 

The fatty oil of Cress seeds is described by Schubler as of 
a brownish yellow colour, sp. gr. 0*924; it thickens and 
becomes turbid at G° to 10°, and congeals at 15° to a yellow 
mass. It has a peculiar smell and taste, and dries slowly. 

Commerce .—Cress seeds are imported into Bombay from 
1 ersia under the name of Assalia. Value, Its. Si’ per maund 
of 37^ lbs. 


SISYMBRIUM IRIO, Liun. 

Fig. — Enrj. Bot. ]C;31 ; Reich., Ic. FI. C,crvi.,t. 75,/. U08. 
Hodgo Mustard, liondi-n Koc-kot {En.j.), Uovhe aux Chautroa, 
Tor tel lo (Fr.). 

Hab. —Northern India, Persia, Europe. The'seeds. 

Vernacular, —Khiibkalaii (/A'a(y.), Khakslii (P?/*^., Bomb,), 
Itan-tikhi (.1/ar.). 

History, Uses, &c. —There is no notice of thif? drug 
in the Hindu Materia ^ it appo. 11/4 to have boon iulro- 
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ed into tlie country by the Maliometans as a substitute for 
S, thefpvo’tMOJ'of Dioscorides,* and the Irio of Pliny,t 

which is reputed to be good for asthma, hoarseness, or any 
debility of the throat or vocal organs; as also to promote 
expectoration. In India the seeds are much used in restorative 
and fattening confections. S. Jrio was once common about 
London, and was called London Rocket; it covered the ground 
in the spring after the great fire of London, and Hallen records 
that 5. officinale springs up wherever houses have been burnt. 
It is a common weed in Persia, and is known by various names 
in different parts of the country, e.j., in Pars, Shaflerah; 
Khorasan, Kltdhshi; Tabriz, Snrdan; Turkistan, Shiivaran; 
Mazenderan, S/iulumhi,i^ In Arabic it is called Khubah. 
Medicinally it is thought to be expectorant, stimulant and 
restorative; it is also used externally as a stimulating poultice ; 
a large quantity is imported, as it is in constant demand among 
the Mahometans of India. The plant also grows in Northern 
India. 

Description ,—Khakshi is a small red oblong seed about 1 -20tli 
of an inch long, one surface is couvex, the other grooved, the 
groove ending in a notch; when placed in water it becomes 
coated with a transparent mucilage; the cotyledons are yellow 
and oil}'. The seed turns rancid if kept for any time; it has a 
hot flavour like mustard. 

Commerce .—It is imported from Persia. Value, Rs. 

Surat mauiid of 37-i lbs. 


5 per 


BRASSICA NIGRA, Kodu 

Fig. —Bentley and Trim.y L 22. Black mustard (Eng,), 
Moutarde noire (Pr.). The seeds. 

BRASSICA CAMPESTRIS, W. 

Fig.— Eng. Boi. 2146, Rape (Eng.), Navettc, Ravette 
(Fr.), The seeds and oil. 

* 2, M7; Tlieoplir. II. P. viii. 7. 

f Phn. 18, 22 *, 22, 7c». Sibthorp refers cpvtrt^ov to polyceratium, L.; 
probubly mure tlmiv one species was used imdcr this niuuc. 
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BRASSICA JUNCEA, H.f. and T. 



Fig.—•/acj- Vind., t. 171. Indian mustard (Eng.), 
Moutardo rouge (Er.). The seeds. 


H'ab. —Cultivated universally. 

Vernacular —J5. campestrls, Surson {Ilind,)^ Slierus (Mar,), 
Sarasava (6r?/;;.), Sasave^(C^?i.). Other varieties, lliii (Hind,^ 
Guz,), Kadugu (Tam.), Av61u (Tel.), Mohari (ilTar.). 

History, Uses, &c. —One of the Sanskrit names for mus¬ 
tard is Asuri or ^^tlie sorceress/^ becauso v^utches are detected 
by means* of mustard oil. By lamplight several cups are filled 
with water and the oil dropped in, each cup bears the name of 
one of the suspected women in the village, and if during the 
ceremony they observe,that the oil takes the form of a woman 
in any of the cups, they conclude that the person whose name is 
on that cup is a witch. Mustard is also symbolic of fecundity ; 
in the story of Gul-i-Bakawli, * the nymf>h Bakawli is born 
again of a peasant woman who had eaten mustard oil extracted 
from seed grown upon the site of her disappearance. Mustard 
is mentioned by Greek writers as pdirv and aLvrjm, and appears to 
have been used by them as a medicine.* There is reason 
to suppose that the Romans used it as a condiment and 
niedicine. Of. Pliny 19, 54 and 20, 87, who mentions three 
varietic.s. Fee identifies the slender-stemmed mustard of that 
writer with the Suiapis alba of Linmeus, the mustard mentioned 
as having the leaves of rape he considers to be the Sinapis 
nigra, and that with the leaf of the rocket, the Sivapis 
erucoidfjs of Linnaeus. Sanskrit writers call mustard seeds 
Sarshapa and notice two kinds, sidhartha or white mustard 
(Bxamp(Eh')F),aud rajika or brown mustard (probably B.jnv cca), 
-The first kind is almost exclnsively used for the production 
of the i'xprcssod oil, * while the brown or black mustards are 
prefeiied on account of their greater pungency as imbelacients 
and for iiiterruil administraiion. The expressed uil of mustard 


Diofi. 2, M;3. 

t Colza aiul Caiccl oil of commerce. 
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'^”1 used as an article of diet, aud when applied to the 

skin is considered to keep it soft, cool, and clean, and to 
promote the growth of hair. In Bengal it is much used 
by males for rubbing over the body before batliing, females 
always using coooanut oil, either plain or perfumed, for the 
same ])urpose. Internally the Hindus use mustard com¬ 
bined with other stimulants in dyspepsia and as an emetic ; 
externally they use it in much the same way as wo do in 
Europe, but with the addition of other drugs, most of them of 
doubtful efficacy. In the Concan the whole seeds, moistened 
in warm water and sprinkled with lime, are given as a remedy 
lor dyspepsia. In tho Makhzan-el-Adwiya three kinds of 
mustard are noticed. .^Vild mustard, with small round red¬ 
dish brown seeds, and two sorts of cultivated mustard, the 
white and the red. The seeds of the latter are directed to bo 
used for medicinal purposes ; they are described as largo and 
not round. Tho Mahometans consider mustard to bo hot and 
dry, and to have detergent aud digestive properties ; they 
prescribe it internally in many diseases in which they think 
such remedies are indicated; externally they apply it in a 
Taricty of ways as a stimulant-and counter-irritant. The list 
of diseases in which it is recommended, aud the method of 
application or administration in each is too long to reproduce 
hero. {Cf. JInklizan, article Khardul.) Modern research has 
shown that essential oil of mustard has antiseptic properties and 
is destructive of bacteria; it is intensely irritant, tind if .taken 
internally would act as a powerful irritant poison. The seeds 
shine its properties, aud when powdered and mixed with water 
act upon the skin and mucous membranes as a stimulant of tho 
circulation, causing heat, rgdness and pain if the application 
IS short, but vesication and much irritation if too prolonged. 
It is tlior. t'orc .a most valuable conntor-irriiant iu iieiiru'lgic 
paius aud internal congestions. Applied as a hip bath it acts 
as ail ludiroct oiiiiiienagogue by stimulating tho circulation, 
(nvon internally to the o.vtent of a heaped dessert spoonful in a 
pint of .vartn water or gruel, mustard Hour acts rapidly as an 
emetic through its irritant action on the mucous membraue of 


§L 
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e stomacli, and is therefore useful when narcotics have been 
taken in poisonous doses. In small doses mustard flour is 
carminative and sialagogue, and promotes digestion by increas¬ 
ing the How of saliva and gastric juice. The seeds act in the 
same way, but owing to their mucilaginous coating the action 
is more prolonged and milder. During excretion mustard 
irritates the kidneys and causes diuresis. 


. Description. —Four kinds of mustard are generally to 
be found in the Indian market? natnely, 1st, Karachi mustard, 
B. nigra, var (?)—Globular, of a daidv brown colour, surface 
rough, generally covei’ed'^with a white pellicle, giving the 
seeds a grey colour; size about of an.inch in diameter. 


2nd, B. nigra —Seeds globular, dark reddish brown, clean 
and bright; size about of an inch in diameter; surface 
rough, but less so than that of the 1st kind. 


3rcZ, B, juncoa —Seeds oblong, light reddish brown, fclean 
and bright; length of an inch ; surface does not appear 
rough unless magniflod. 


4thf B. campestrh —Seeds very slightly oblong, yellow, or 
reddish brown, clean and bright; diameter of an inch or 
more; surface smooth to the naked eye, but seen to be finely 
roticulated under a magnifying glass. 

The third kind is preferred by the natives, and may be con¬ 
sidered tho officinal mustard of India; it has a very bright 
'' rich yellow colour when powdered. 

Micros^copic structure ,—Tho white pellicle which covers tho 
^ .. Karachi seeds consists of hexagonal cells. ' The epidermis of 
• the dijferent kinds of seed consists of one row of closely 
packed colls, having strong lateral and inner walls ; the colls 
are best seeji in tho Karachi mustard on account of their 
greater size. 


Cliemir.al cmnjjosition .—By distilling the see<ls (previolisjy 
muceraled) of nigm and B,jiincra with water, the pungCMt 
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nciple, essential oil of mustard is obtained, amounting 
to *2 or *7 per cent., and under certain conditions more from 
B, nu/ra. This oil, wbicli has the composition C S N 0^ H^, 
allyl thiocarbimide, boils at 150°*7 C., has a specific gravity 
at 0° of 1*030, no rotatory power, and is soluble without colo¬ 
ration or turbidity in three times its weight of cold strong 
sulphuric acid. The remarkable reaction which gives rise 
to the formation of mustard oil was explained by Will and 
Korner in 1863. They obtained from mustard a crystal- 
lizablo substance, then termed Myronate of Potassium, 
C‘° KNS^ but now known as Sinnigrin^ from 

its analogy to sinalbin, Sinnigrin when brought into contact 
with an extract of whiffe mustard or a solution of Inyrosin, 
is decomposed into essehtial oil of mustard, potassium 
sulphate, and glucose. At the same time a part of the oil 
is converted into sulphur and crotouitril. {Roscoe,) Myrosin 
is an albumeiioid principle contained in white mustard. Its 
aqueous solution coagulates at 60° C., and then becomes 
ninctive : hence mustard seed which has been roasted yields 
no volatile oil, nor does it yield any if powdered and intro¬ 
duced at once into boiling water. Sometimes black mustard 
Ct»ntains so little rnyrosin that white mustard has to be added 
to it ill order to developo all the volatile oil it is capable 
of yi< IJing. Suialbiu is another compound contained in white 
mustiLi-d seed; it is easily soluble in water, less so in alcohol, 
and crysfallizes in small pearly needles. By the action of 
inyro>>in it i.-> converted into sinalbin-mustard-oil, and sulphate 
of sinapinc and glucose. For further information the reader is 
referii d to Rofccoo and Schorlemmer^s work on Oi'ganic 
Che mi if try. 


The seeds, roots and herbaceous parts of many of'tlio 
Cre*ei;era' vieid a volatile oil cnniposed in part of mustard oil 
and in part of allyl .sulp!it<le, O'" wliich is also obtain- 

al»le iroin garlic. ]\huiy Cruciiera' albna] from their roots or 
cloefiy or solely oil of mustard, au-1 from their leaves 
cil o[ garlic. 


umsT/f 


1 
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The following percentage aualyaes of mustard seeds are 
given by.Konig {Zusamvi! niensdli. Kdlirungs, ^‘c., p. 148) :— 
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Nitrogen. 
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Sulphur. 

MU 
1-224 
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No. 0, 5 24 i>er cent. 


Mustard seeds submitted to pressure afford nbont 23 per ceiit, 
of a mild-tasting,* inodorous^ pou-drying oil, solidifying when 
cooled to—17*o^C., and consisting of the glycerin coinpoiind 
of stearic, oleic and erucic or brassic acid. The last nanK-d 
acid occurs also in rape, and grape seed oils, and is homologous 
with oleic acid. 


> The ash constituents of mustard, amountins: to 4 per cent., 
consist chiclly of the jdiospbates of calcium, niagnesiuni 
and potassium. 

The mustard oil sold in the bazars of India has a pungent 
odour and bitter taste, owing to the practise of watering the 
cake before pressing it tly* second time. It is also :;aid to bo 
liirgely adulterated in llongal wuth poppy seed and other oils, 
^^hrougli the kindness of Mr, Bkehemlcn, Seen-tary, Agri- 
llorticuUural Society of IpJia, we have bad an o].>portnnity of 

^ When frcshl}-c.xprcssetl it the 1-iste of nuraard without th 
]»ungency. 
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ining a specimen of pure inustarc! oil expressed in a 
Meroe’s patent iron mill at the Calcutta Exhibition of 1884. 
The oil was of a pale yellow colour, with a somewhat nutty and 
very faintly pungent taste, and faint odour of mustard. At 
]5°’5 C. it had a specific gravity of ‘0286. At — 9^ C. it 
became as viscid as thick treacle. 


*SL 


The seeds of B. campestris yields a brownish-yellow, nearly 
inodorous and tasteless oil, having when expressed hot, or 
v/hpn long kept, a disagreeable after taste. Sp. gr. about 
0‘913G. {Schiiblev,) It is the least‘limpid of the Bra ssica.oila, 
at —4° it deposits a little fat, and solidifies to'a yellow batter 
at —The cold-pi’essed oil contains, on the average, 70'32 
per cent, carbon, 10‘58 l^'drogeu and lO’lO oxygen; it forms 
with chlorine a yellow, very viscid compound containing 
' 17‘68 per cent, of chlorine, and with bromine a similar com¬ 
pound containing 32’5 per cent, of bromine. B. campestris 
contains myrosin but no sinnigrin. 


According to W. .J. Smith (Zvit. Plujs. Chem. xii., 419), the 
greater part of the sulpluir occurs combined in tho glucosidal 
compound sinnigrin, a smaller quantity occurs not so combined ; 
and in addition there is that wliich is present as a constituent 
of albumen. With tho germination of cruciferous seeds the 
glucosido is gradually broken up, but after an interval of 
several weeks some of it reappears in the leaves of the plant. 

1 ho rate at which the glucoside in these seeds is broken up 
in the presence of water was found to vai-y considerably in 
dilTereut species, and it was further found that the ferment 
from ahy cruciferous soed is capable of breaking up tho glnco- 
side of any other crugiferuns seed. It is thereforo inferred 
that all these seeds contain one and the same fermontj whilst, 
on the other hand, the glucoside.s of different species vary 
considerably in respect to their susceptibility to the ferment. 

According to Mossrs. Schinimel, the quantity of sulphnret-- 
kid oil yielded by Prassica nigra seeds is 0‘90 por cent., and 
by tho seeds of P. Junera 0-o2 por cent. 
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Commerce. —Mustard' is grown in most parts of India, the 
price ranges from Rs. 20 to Rs. 40 per candy according to 
quality and cleanness of seed. Rape is worth abpnt Rs. 7 per 
cwt. 


RAPHANUS SATIVUS, W. 

Fig*— Lam. 111., t. 5G6. Radish {Eng.)^ Radis {Fr.), 
Vp.rtiachlar —Alula, Aliiro {Eotnh.j IliihL), Mullahgi {Tam., 
Can.), Alulaka (Saufi.). 


Description. —a large, coarse Nvhite radish, is univer¬ 
sally cultivated in India. 4hiG seeds Bazr-el-fujl (Aral,) are 
used as a diuretic, laxative and lithontriptic; also the juico 
of the fresh leaves. The root and seeds yield with water a 
milky distillate, from which a small quantity of oil may be 
obtained by rectification ; it is colourless, heavier than water, 
and has the taste but not the smell of radishes. The oil 
contains sulphur; it forma a white precipitate with corrosive 
siibliraato, and yellow with bichloride of platinum. It dis¬ 
solves with tolorabln f.ic.ility In wnt(M\— (Plcss, iv Gm- lins* 
Handbook, X., 56). 

IMio following percentage analyses of uadishes are given by 
Konig [Zusamoi. d. mensch. Nahr}iiig.<, At., 7 ^. :— 
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lie otber 'Cruciferous plants known in India, which 
more or less mediciual, are the following :— 


are 


Cheiran^Kus Chciri, Linn ,—The Wallflower is culti¬ 
vated in Northern India under the name of Todri. This 
plant and MaltlibAa incaua are considered by many to Have been 
the of the Greeks and Viola of the Latins, names which 

appear to have been rather loosely applied to several Spring 
flowers. The Germain still call the Wallflower ^ Leucoje’and 
the French know it as Vinlier as well as Girofl^e. Leukoion is 
described as eiumenagogne• and deobstruent by Dioscorides, 
and the Mahometans of India attribute such viitnes to the 
flowers. The seeds contain myrosin and the same oil as 


Nasturtium officinale, The Water-cress is 

a native of Northern India, and is largely cultivated in many 
parts of the country. As a salad it has from time immemorial 
been lield in esteem on account of its appetizing and antiscor¬ 
butic properties. 

Cardamine pratensis Linn.—Tho Cnckoo-flower or 
Ltidies-smock occurs in Hussora, and has {properties similar to 
Ntenf nrfium officinale. The suine may bo said of the several 
Bpocios of Fursetia w’hich grow in the Punjab. 


Eruca sativa, Lmn ,—The Kocket is cultivated in 
Northern and Central India,-and has similar properties, but is 
more acrid; it is the (good brothinaker) of the Greeks 

and Pruca of tlio I^atins. The Arabians call it (Jarjir) 

tt!id the PcTsiuiH (Ihlmkan), The Mahometans say that 

if Jt soiir Pomogranate is walerod with its jniiu', tho fruit will 
b' conn; sweet. 

I'lr* rnvidiciual action of these Cruciferous plants resembles 
I hat ot Muh iard. 
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. CAPPAEIDE.^:. 

CLEOME VISCOSA, Limi. 

Fig. — Wi(jht Iciy t. 2; Rheede ix.j HorL Mai. 23. 

' iStickj Gleoine (Tlerbe piiante, Bred 0 }>uante (Z^V.), 

Hab. —Tropical India and other warm climates. 
plant niid seeds. 

Vernacular, —Hulhul, Hurhur (ffi/uZ.), Hirliiirii {Bcng,)^ 
KanphiUi, Pivala-tiliivana (Nar-vel«a. (Tam.), Knkka* 
v^minta {TcL), Hiicha sasavi (Can,)/ 

''s’ • - 

History, Uses,;&c. — Tliis common wood oii cultivated 
ground appbftrs* to have been long in iise in India as a doniostic 
remedy ; it is called in. Sanskrit Adityabliakta and Arktili:antat 
Ainslip' says The small compressed, netted suiTacod^ 
hottish tasted seeds Lave got the Taniool natno of Nubi Knd-, 
d^ghoo, or ^ dog’s mustard/ and aro coijsidercd by the Vytians 
. as anthelmintic and carminative; they are admiiustered in the 
quantity of about a tea-spoonful twice daily.” The juicn of 
the leaves, llheede says, ^^is useful in <li arnt-ss poured inio Uic 
ears.” This aewunt agrees with the way in which llie plant 
is used at the present time, the juice' mixed with oil being a 
popular remedy for purulent discharges from the ear; hence 
the name Kuuphutk* It is the Ht rh -puanfe or Bredr-pnanfr 
of the French Settlements in the East. Descourtirlz nays throi 
whon crushed and applied to the skin it causes much roduoss 
and even vesication. Given internally it is smlovilic; wlitm 
cooked it loses its acrid properties, llutnphius give.» a siirdlar 
account of its properties, and says the Portuguese,call it jh-cdo 
Mamma. 

♦ Tlie juice of plants was used in this way hy tlK CJok Us ainl Uomaus. 
Scrib. I/.irf^.Coinp. 39. Ad auriculte et tunioreju ut dolbrnn ulct rc pro- 
dcsb hcrbfc urceolaris, autcucurbitir ramciUci lua suocus ti pin. pev 
' in roramen auris dolentis ini’uLiis, 
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escript on. —An anunal weprl from 1 to 3 feet liigh j 
leaves 3 to 5 tfoliolate, leaflets obovate ; flojvers yello'w j tbo 
whole plant pubescent and extremely viscid-; many of the 
hairs are surmounted by a round gland, from which a reddish 
viscid secretion exudes; the plant has a powerful odour like 
black-currants. The capsules are from 2 to 3^ inches long, 




striated, pubescent, tapering- towards the point, which 
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surmounted by the style; the seeds are dark brown or nenrly 
black, renifornij and granular, about the size of black mustard 
seed ; the leaves have a pungent flavour, and the seed a feeble 
taste of mustard. 


GYNANDROP^S PENTAPHYLLA, DC. 

Fig. —Uhet,le, Hort. MaL iJt., t. 24. 

Hab. India and nil tropical countries. The plant and 

seeds. 

• Vernacular. —HarMr, Hdlhhl, Karail.a {Hind,.), Hnrhurid 
{IfeiHj.}, Vilmiuta {Tel.),_ Tiluvana, Mabli (Mar.), Vela, 
Taiveln (Turn.), Waila (Ohuj.). 

History, Uses, &c. Tlic fivo-leaved Cleome, as it was 
foniiorly called, has b<-cn long known as a domestic remedy 
by the Hindus; it is culled in Sanskrit Surjavarta and Arka- 
pushpika., and i:- Jioticed by Ainslie, whosay.s, “ That th<>. small 
iiumorous, svavmi.sh kidney formed black seeds, as well as 
h:avcH of this plant, .are administered in. decoction in convulsive 
uireetioiiB and typhus fever, to tho quantity of half a teacup 
full tuieo daily. ’ 1 ho nati-.-os regard it us having much the 

sumo properlios as Clecrme vli^cnsa. In the Fi’eneb. colonies 
and in the Nilgiris it is used as a sudorific. In Pudukota tho 
leaves urc applio'l to boils to prevent tho formation of pus. 
V ight (III. /., 31-) says that the .bruised leaves are rubo- 

fucieui. nud vubicant. 

Description. A cummoa plant on cultivated ground; 
heaven wi'h uliuvato loadots; flowers white or 
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in- glutiiipiis racemes, bracts ^-foliolalo; stamens 
very long,- purple ; capsules 2 to 4 iucbes long, tapering 
towards the point, which is surmounted by tlie style, striated, 
pubescent. The whole plant is viscid and covered thickly 
with glandular hairs; it has a strong peculiar odour like the 
black currant leaf. The seeds are black, of the same shape 
and size as those of Clcorne viscosa, hut rougher ; they have a 
very faint .flavour of mustard. 

Chemical composition, — These plants when crushed in the 
fresh state develop an acrid volatile oil having the properties 
of garlic or mustard oil. The dried plants exhausted by 
alcohol yield a deep green tincture which on evaporation 
leaves a brown soft resin which has no irritant action when 
applied to the skin , 


crat^vA relgiosa, Forst.y vor. Kvrvala, 

,.Fig.— Rheede, Ilort, ATal. Hi., t. 42, Holy Garlick Pear 
(Anr/.), Tapier (/V.). . • . 

PeraafU//(i;*.—Prarna,. Bihisi, Bihi (//irn/.), Barun, Tikoshak 
{Beng.)y Maralingam (Tain.), Nirvala {Can,), Uskia, Urumatti 
{Tel:), Vayuvaina, Haravarua, Rduiala*, Karvan {Afar,), 

Hab .—Malabar, Caimra. CnltivatcMl elsewhere. The 
halves and bark. 

History, Uses, &C.—This small irce is a native of 
Malabar and Canara, Tropical Africa, and the Society Islands ; 
It is also found planted about temples and Mahojm'tan tombs 
ill many pai-ts of India. It is woi-diy of remark that this tree is 
found planted near tombs in several different parts of the 
world. The Sanskrit names are \’aruna and Asmariglina 
(lithontriptic). Mr. U. 0. Dutt gives the following summary 
of its properties as describetl in San'skril works :—“ It i.s‘ said 
to promote the tt[*})etite, iucroasti tlie socreliim of ihe l>:Ie, 
act as a laxative, and remove disordt'rs of iho urinary organs. 
In calculous affectioua it is used in a groat variety of h rrer ; 
thus a simple decuciion of the bark may ho y'»vcn wiih (Jo 
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xlition of treacle. A compound decoction is prepared along 
with equal -parts ot Trihulus terrestris and ginger, and is 
administered with the- addition of Yavakshdra (impure car¬ 
bonate of potash) and honey. .A compound powder, Varunddi/a 
chunia, is prepared as follows ;—A solution of the ashes of 
Varudd is made; this solution is boiled with the addition of 
the bark in powder and Yavakshdra till the water is entirely 
evaporated, the resulting powder is given in ascites, calculus, 
ei^largemonts of the abdominal viscera, and affections of the 
bladder and uterus, A confection, called Varunadi/cp guda, is 
prepared by adding to tho fluid extract of the bark, treacle,. 


and a number of^ diuretic and aromatic substances*^’ The 
leaves arp used as a renj^dy for swelling of tho feet,, and a 
burning sensation in the solea of the feet, a common complaint 
of a somewhat obscure nature ; they are also cooked and eaten 
as a vegetable to reduce corpulence. The leaf-juice is given 
ill rheumatism in the Coucan in doses of 4 to d tolas mixed 
with cdcoanut juice and ghi. In caries of the bones of the 
nose the h3af is smoked and the smoke exhaled througli the 
nose. Tho bark and leaf pounded and tied in a cloth are used 
as a .fomentation in rheumatism. In physiological action this 
bark roscmibles Caper bark. (See next article.) A tincture has 
bcc n found to be aii excellent emulsifying agent. 


Description, Leaves 8-foliolate, on long petioles, leaf¬ 
lets lanceolate acuminate, thin, smooth, upper surface dark 
groen^ under surface of a lighter colour, about 8-inches long 
nnd 8 inches br6ad. When bruised they have a disagreeable 
^n.iielb something like Ibdleborc-; taste slightly bitter and very 
pungv iit, can-ing a tingling sensation. in tho longue, not 
aroniatlc. The bark is grey externally, and minutely fissured, 
thick; fracture short; beneath tho grey epidermis is a green 
layei^ Hul^sbuuai white; a, transverse section shows numerous 
yellow Kjjcck"', which when examined with a lens, are seen to 
i)c bundles of very large stone cells. The taste is faintly bit ter. 

Ohxifiir.'it rompantLOii ,—The bark contains sappnin, or a 
prine.f'lv .viinilur lo it. 





CAPFARIDEJE. 

CAPPARIS SPINOSA, Linn, 



Fig-— Vai\2,rii'pestrisy Sibtli.y Flor. t. 487. Va7\ 3> - 

vulgaris^ Royle, liliis. 73. Var, 4, leucophglla^ Delessi Ic, ScL ‘ 
in,', t. 10. Caper plant {Eng*), Capriet* comniuii 


Hab.—Europe, Asia, Africa, &c. ‘The bark of the root. 

Vernacular ,—Kabar (Arab,). 

History, Uses, &C.—This plant is widely distributed, 
being found in Afghanistan, West Asia, Europe, North Africa, 
Australia, and the Sandwich Islands. The common Indian 
and Oriental form, Var. 3 of Hooker’s Flora of hri inh India 
grows on hilly ground in many parts of India. Caper bark 
does not^appenr to have been known as a medicine to the 
Hindus until introduced by the ilahometans. but the fruits 
of C. sopiaria^ Linn, (K^k^idani), and of C* aphgUa^ Roth, 
(Karira), are mentioned by Sanskrit writers. Capparis 
is mentioned by both Greek and Latin writers,• and its 
medicinal properties wero probably * made known to the 
Arabs through them. The Syrian namo is Kabar and the 
Turkish Kabarish; in Persia it is called Kabar and Karak. 
.The author of the Makhzau*el-Adwiya gives a good description 
of the plant, and says that the root bark is the most active part, 
and generally used. He considors it to bo hot and dry, and 
to act as a detergent and astringent, expelling cold humors; 
it is therc'fore recommended in palsy, dropsy, and gouty and 
rheumatic affections; the juice of the fresh plant is directed to 
bo dropped into the ear to kill worms, just as Cleorne juice is 
used in India; all parts of the planf are said to have a stiinu- 
btiug and astringent effiv*t when applied oxteriially. Ainslie 
mentions the drug as an imported article, and notices iis use 
as an external application to malignant ulcers. The jdiysio- 
logical action of Caper bark ic very similar to that of Senega, 
.and depomls upon the prcHcnco in it of a principle similar to, 
if not identical wiih, saponin {sae Sa^nuria Varcaria) * The 

♦ Dios, ii., or ^aTnrapt-’rhcoplir. U. V i. Oyiii. 3; vi.3, f* 

Nil. 8; riin 13, M ; 20, 59. CeU*. 4, 9. 
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plant rlevelopJ? a- volatile oil having tlio properties of 
garlic oil. 


§L 


Description. —Gaper root bark occurs in half quills 
several inches in length; it is very thick and transversely 
tissured ; the extei*nal surface is gray, the internal white, taste 
hitter and pungent. 


Chemical composiiion.'--^'^he root bark, accoi'diiig to 
Rochloder and Bias, contains a neutral bitter principle of sharp 
irritating taste, resembling senegin. The flower buds distilled 
with water yield a distillate having an .alliaceous odour. After 
they have been washe^ with cold water, hot ^yater extracts 
from them capric acid O*^), aud a gelatinous 

substance of tlie pectin group ; capric acid is sometimes found 
deposited on the calicos of the buds in white specks having 
the appearance of wax. {Watfs^ Diet: of Ohum.) Forster 
has isolated a glucoside from the plant which yields, on boiling 
wi’li sulphuric acid, isddulcito, and a colouring matter similar 
to quercetin. Similar glucosides were also found in Soi^hora 
jiiponica and Rufa graveolcas. [l)incj> l^oh/kch. Jouni., 245, 
48 ; Year-Book Phann,, 1883, y. 241.) 


Co)tiinerce .—The drug is imported, via the l\:}r.siaii Gulf. 
Value, Re. J per lb. 


The root of C. zeylanica, C.acuminata, Rcyxh., 

IWn. Kalu-kera {Beng,), Paliki (TeJ.), Waghanti (Afar.), 
Goviudphal ( flin L)^ Autliiindi-kai (Tam.)^ i.s reputed to be a 
cooling inedlcirn*. 


The young slxiots of C. apliylla, Roth.^ Vorii, Karil, a?id 
of C. horrida, TAna./.y Venu xirdanda, are applied modici- 
iially as :i counter-irritant. Tile unripe fruits of both specie ^ 
are used as a pickle i^th pi?pper, mustard and oil. Tn 
Pn.lnrnlta tl.c fruits nfC. grandiflora, Wairf, aiv pickk d ; 
itii 'J'aniil litiiacns Killacchodi. 
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CAD ABA TRIPOLI AT A, W. ^ A. 


Fig.— Hook., Bot. Misc. 296; Suppl. t. 37. 


Hab.— Carnatic, Ceylon. 



C. INDICA, Lnvik. 
Fig. — Burm. Ind. t. 46,/ 3. 

Hab.— W. Poniusula. 


C. FARINOSA, Forsh. 

Fig. — Dcless., Ic. SeL Hi., t. 8. . 

Hab. —Pnnjcab, Sind, Arabia, Africa. 

Vemac7ilai\ — C. irijoliata, Viluthec, Mannfcliakkooroontliii 
(Tam.), Chcckonadi [Tel.). 0. indica, Velivi (Tam.). 0. 
farinosa, A.sal, Sarah (.4rah.). 

History, Uses, &C.—The genus derives its title from 
Kadhah or an Arab name for tlio C. rotundifoha 

of Forskai, who mentions another species (0. farinosa) as 
medicinal. Ho says : “ Ususantitoxicus : dum rami i-ccoutes et 
minoros masticaiitur, vol pulvoris forma eduntur.’^ The latlm> 
plant, under tho name of is described by Az, frobi 

information given to him by an Arab of tho desert, as a shrub 
with a dusty colour, not so tall as tho tamarisk (cbl), with 
small leaves and lank branches or twigs, and always growing 
slanting. A species of Cadaba is very coipmon in Socotra, 
and Balfour suggests that the villago of Kadhab on the 
northern shores of that island may have taken its name from 
this plant, which grows abundantly on the plain in its 
vicinity. 

In Pudukota tho root and leaves of C. indiea are used 
in decoction *3 an authelmiutic, and the juice ot the h 'ves 
of 0. h-ifoliata is given to chiklron snlloritig from iudigoi.'io'n. 
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orcling to P. S. INFootooswamy of Tanjorc llie trifoliate 
Cadaba is copamon on the sites of ruined temples and otlicr 
buildings, and the leavefe are considered to be purgatiye; 
emmenagogjie, antisjphilitic, anthelmintic and antiphlogistic ; 
they are much employed in preparing medicate'd oils. As 
a purgative half an ounce of the leaves may be used in decoc- • 
tion like senna with sulp.hate of magnesia^ but the natives 
usually administer them with myrobalans and ginger; given 
in this manner they appear bo have much the same action ' 
.us senna. In combination with castor-oil and turmeric the 
decoction is prescribed by native doctors in amenorrheea 
and dyarnenorrhoea. The boiled leaves are eaten as an- 
anthelmintic, and arc ap^ied externally to rheumatic joints ; - 
together with the loaves of Odina Wodiei' and chikhs uriue 
they aro ujiplied as a poultice to phlegmons to promote 
suppuration. The pods aro boiled, dried, soaked in buttermilk, 
again dried^ and fried with melted butter {tjhi) as a vegetable. 
The me<l*cinul prdp*"‘rtiea of the root are similar to those of • 
th(‘ l(?ave.s. C. i:iif(diata is sup]iosed to bo the Balaya 
of »Sanskril writers. 


Description* c. IrifolhUa has pahnately 3-foliolate 
leaves, With oblong or lancoohito luatlcts about 2 inches in 
h'ugtli. The leaves of C\ Indica are simphi ovate or oblong 
rtcntr- or mneronare, from i .to lA inche:; long. Tlie leaves 
of (■. faruiopa are lioaiy, ovatoor oblong obtuse ami soldoin 
an iiu h in length. 

LhcniiPiil coi7ip<f.sifjo'd .—The ethereal and alcoliolic exlract.s 
of the Icavci ‘ol Caduha nirhcu yield to acidulated water a 
v^roMr.vhai bitier‘’alkaloid giving crystallisablo salt.s when 
tvapcxratcfl. No *t.aunin is present, but an organic acid 
prco)])itabb^ from a concentrated arjucous extraci by an equal 
voiniiic of alc<j]io], J his acid is cuinljined as a calcium salt, 
and yields when burnt 21 per cent, of enrbonuto. Another 
ao]d of a (I.irk fcdour is found in the same extract; it is 
pi♦ cipil'at'id l)y four volnme.s of spirit, and reseiubles in some 
of its rvacti(,'!i'i txtllartic aeul. 
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a* considerable quantity of- nitrates, 
recognised by tlieir slight deflagration when burning; ami 
by showing the peculiar ring with the sulphuric acid and iron 
tost, even in the cold infusion. 

The dried and powdered leaves after complete combustion 
leave IG‘5 per cent, of white ash, of which more than one-half 
is soluble in water, and consists of alkalino chlorides, car* 
bouates and sulphates. . ‘ • 




leaves contain 
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lONIDIUM SUFFRUTICOSUM, a!„g. 
Fig,—[right. Ill, t.\9 -, Tc., i. 308. 

* Hab. —Tropical Asia, Africa and Australia..- Tlie plant. 

Ver)iacul(ii \—Ratanpiirs {Hind,, Mar,), Orilatamaray 

(Tam,), Purnsharatanam (Tel.), Nunbora (Beihj,), 

History, Uses, &C. —In Southern’India this plant is 
considered to.be one of the two kinds of Chdrati mentioned 
by Sanskrit writers, a synonym for which is Paduia-eharini. 
The native physicians regard it us a tonic and diuretic, and 
prepare a i^aka or confection of the whole plant. Twenty 
to sixty grains of the plant are administered in each dose. 

Rheede and Aiuslie mention Chdrati. According to the 
latter writer, the leaves and tender stulks are,demulcent and 
are used by the natives in decoction and olecluary, and also 
employed in conjauction with some mild oil» in preparing 
a cooliug liniment for the head. The pTant is more or less 
known for its medicinal properties from Agra to Ceylon, and 
is often used in Southern India as a demulcent in gouorrLa*u, 
and its dornulcent properties are known in N. ^Valo.s whore 
the plant is ■^onnuon. 

Description. —The drug as sold in the shops ronsiff> 
of the root and some of the leafy portion of th^ plant attached 
to it; the roots are yellowish-white, 3 to I nuv! :- in hmgth, , 
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upper part, gradually 
and covered with a 


nut of inch in diameter at tlie 

tapering downwards, woody and tongli, 
corky bark. Stems woody; leaves small^ alternate, sub-sessile, 
lanceolate. Taste mucilaginous. 

Chemical comj'iosition. —-The root contains an alkaloid soluble 
in ether and alcohol, not easily crystallized; its solution 
in the form of a salt,, which it readily forms with the mineral 
and vegetable acids, is precipitated by potassio-mercnric iodide, 
iodine in potassium iodide, tannin and the alkalies. It also 
contains quercitvin, allied to the viola-qiiercitrin of Mandelin; 
and another colouring matter soluble ii\ water, but insoluble 
in arnylic alcohol; an acid resin ; and a quantity of mucilage ' 
and oxalates. 


VIOLA ODORATA, Lmn. 

Fig r Benll. and Trim,, t, 25. March Violet (Enej.), 
Violette odorante {Fr,). 

I^ab. Ihe north temperate zone, ^flie plants and Howers. 

WruaciJar,—Banafshah Hind., Bomh.). 

History, Uses, &c. *11x3 Greeks made use of this 

herb aa a medicine,* and from them and their works the 
Mabomotans probably became acquainted < with its properties; 
it ilucs not appear to have been us^d* by the early Hindu'. 
physicians. A long account of it^ properties will be found 
ill tnosi. Arabic and Persian works on Materia JMedica; it is 
goiieialb c<'nsidered cold and'moist, and is especially valued 
- vs a diuretic and expeetoraiifc, and as a. purgative in bilious 
artectioiis; it is seld{)m given alone, but is proscribed .along 
with other drugs, whicli also have an aperient action, such as 
. tumurinds,.myrobalaus. Ac. The diseases in which Bunafshuh 

*• iv. 117. Viola, Latin, digammatc'l from lov Pliu. I?}, It, 7*1 
Tlicr.phrufetiis IJ. P. VL, r., 7, moutions luv tlic flower and Wc« the nliint, 
v'l .vlueh tlirve are tv- u kimlj*, bhiek and white. 
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^ecoinmended are too numerous to be mentioned here; 
suffice it to say that they are generally those in which a 
cooling treatment is thought to be indicated by the hakims. 
The root has been tried by European medical men in India 
as a substitute for Ipecacuanha, but according to the Bengal 
Dispensatory, without satisfactory results. Native doctors 
consider the purple-flowered variety to be the best; they use 
the flowers separately, and also the entire plant. 


Description. —The root is as thick as a crow quill, - very 
crooked, and furnished with a number of thin radicles ; it has 
a spongy bark, and *a hard woody meditullium ; the colour is 
pale yellow ; odour and taste not peculiar. 

Chemical composition. —The flowers are said to contain, 
besides colouring matter, slight traces of a volatile oil, three 
acids, one red and the other colourless, and salicylic acid ; an 
emetic principle called violin, probably identical with emetine; 
violaquercitrin in close relation to, but not identical with, 
quercitrin or rutin {Mandelhi) ; and sugar, &c. The colouring 
matter of the flowers is easily turned red by acids, and green 
by alkalies, and hence the syrup of violets wns formerly used 
as a reagent. The colourless acid called violenic acid by 
Peretti, is said to crystallize in silky needles, .to be soluble- 
in water, alcohol, and ether, and to form yellow salts wdiich 
stain the skin. According to Boullay, all parts of the plant 
contain violin. The ash of V. calaminaris (yellow violet) 
growing in Rhenish-Prussia in soil in which zinc is present, 
has been found to contain that metal. 


• ComineTce.—Violet flowers (Gul-i-Banalshah) and the plant 
(Kashmiri Banafshah) are the two forms oi this drug luofc 
with in the Indian markets; the first is generally imported 
from Persia, and consists of the flowers of the purple violet; 
tlio second comes from Cashmere, and is the whole plant in 
flower; it seems to be a white or yellow flowx’red variety. 
In Northern India Viola chicrva, and V. serpens^ 

Wall., are used as substitutes for V. odof ata, and ure called 
Banafsheh. 
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GYNOCARDIA ODORATA, r. Bk 

Fig.—ZJ eatL and Trim,, ^.28. 

Hab.—Sikkim aud Kliasia hills to Chittagong, llaiigoou 
ami Tenasscrini. Tho seeds. 

Vernacular .—Chaulniugra {Hind., Bomb.), Tuk-kiuig’ 

(Lepcha.). 

Riistory, XJscS, &C. We know very little o,f the 
history of this drug, but it seems" that tho inhabitants of 
South Eastern Asia have Rr a long time been in the habit of 
using the seeds of this and of another nearly allied species as 
a remedy fbr leprosy. Tho fruit's grow upon the stems and 
main branches of the tree. The hill tribes in Sikkim use the 
pulp to poison fish, and after boiling it with water, as a food. 
I’lu; bark is said to bo used as a febrifuge; it-coutaius tannin, 
and its iiifusiou Ins tho odour of essential oil of bitter 
almonds. There has lately been a dbmand for it from tho 
Mauritius. Hanbury has pointed out that a seed very similar 
to Chaulmugua is exported to Chin'a-from. Siam, under tli'o 
name of BuLraho, and that it differs from Ghaulmiigra iii 
having a stronger testit. in tho Mdkhzau-ol-Adwiya there is 
a short notice of tho seeds under the name of Chamd nurntfri-, 
their use in leprosy and other skin diseases is mentioned both 
as ah iuterual and external remedy. In native practise the, 
oil is administered mi.xed with clarilied butter ; this mixture 
is of a brownish yellow colour, and of the consistence of a soft 
ointinont; it.is often adulterated. Roxburgh, and the authors 
of tho Bengal Di.ipcnsatory, briefly notice Chaulmngra, but of 
late years it has become better known to Europeans, and has 
been exti.asively used in many parts of India with a favourable 
losult. In the hi'Uan Annals of Medical Science, April, 18oC, 
it wi', briJiight to notice as a remedy for secondary syphilis. 
Jt was fir-st given as a remedy fur phthisi.s and .scrolula I'ly Dr. 
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,ju’es u£ Calcutta^ in doses of six grains thr(je times a da} 

^11 1868 it was made officinal in the Pliarmacopeeia of India, 
where an ointment is directed- to be made from the ponnded 
kernels mixed with Ung. Simplex. Within the-last few years 
the oil has been used in several of the London hosyjitals as a 
remedy for stiff joints caused by rheumatism, being rubbed in, 
and also given internally in doses of 3 to 4 minims three times 
a day after meals; the dose.may bo gradually increased. For 
children 1 to 2 minims once a day is sufficient; it may be 
combined with cod-liver oil. Dr. .Young, of Florence, has 
used the oil with advantage in macular and anesthetic 
leprosy; during treatment bronchial affections disappeared. 
In America it has been used as a remedy for sprains and 
bruises and for sciatica ; over-doses (10 minims three times a 
day),cause vomiting and purging with loss of appetite, but all 
people are nob equally affected by the drug. In chest 
affections and phthisis it may be .rubbed into the chest with 
adsuintage. People taking it should live generously ; native 
Indian doctors recommend abstinence from meat,. sweets? 
spices and acids during its use. Dr. Wyndham Cottle writes 
to the British ^LsdicaV Journal on Chaulmugra oil and its 
active principle, Gynocardic acid, as internal and external 
nunodies in various forms of ^ disease. Gynocardic acid 
he finds prefcjrable for several reasons, as it rarely produces 
niiusea, cm easily be given in tho form of pills, and is more 
uniform. Both the oil and gynocardic acid are used cither as 
external or intoruiil nunedies, tlie oil being taken bc‘'t in 
y: rh - I 'ind tln‘ oil and tho acid best a'j'>plicd as ointments in 
coiuf l oi 'U with vaseline. Dr Cotth’ seems to have toiunl 
ci ' liclnos most seiwicoablo as local applicanous in ec/^ioma. 
in V / of tho fico, and when it ^ihowa itselL in dr;^ patches, 


he 


iU'*V a 


t ioid an oiiiimont of .f^ynociirdic ar id of freri^ 15 to 25 
‘ r ». lie ouneo of v.aseline, nlmost a speeife, when recst of tha 
; opplicalions in use only served to aggravHf' ilie ^)cal 
The .ointmeet shouhl be c’lq lic*! tin re :e timort 
so as k) keep tl:e affccfed yn'XiB !n.l)ricau'J wiih it; 

, in eczema of the hnuds, such m le tlie ryuone 


fOrally useful :ipj>livaiion with which ho ii aequ tuded 
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:cufco form of iliis disease^ or wliere tbere is much dis- 
TOargo^ the good effects following the use of Chaulmugra oil, 
or gynocardic acid^ locally applied, are not so marked. For 
iuTx 3 rnal administration it is well to begin with about four 
minims of the oil, or half a grain of the acid, taken after food, 
twice or thrice daily, and gradually increased to from half a 
dmchm to one drachm of the oil, or one to three grains of the . 
acid. An aperient should be given at the same time if necessary. 
The oil may be given in emulsion; it is convenient to have the 
gynocardic acid made into pills containing half a grain of the 
acid, with three grains of extract of gentian, extract of hops, 
or conserve of roses. To commence, one such pill may be given 
thrice daily. The amount ffiay bo gradually increased to three 
or four pills for each dose. The writer.adds that tlio constitu¬ 
tional effects of the drug may be produced by inunction, and 
he suggests that a soap in which gynocardic acid was incorpo¬ 
rated would probably possess much of tho soothing and 
remedial influences of the gynocardic acid, and prove useful iu 
tho treatment of many forms of skin disease. 


Description. —The fruit is globular, from 3 to 5 inches 
in diameter, with a thick hard rough rind, and contains a 
numljcr of irregularly ovoid seeds in a scanty pulp. The seeds 
arc from 1 to inch long, more or less angular or flattened 
1)}' mutuii! pressure; they average about 35 grains in weight. 
Tho testa is thin, brittle, smooth and of a dull grey colour; the 
albumen is copious, white when fresh, but brow u in the dried 
socmIs and oily, and encloses a pair of largo, plain, leafy heart- 
ehaped cutyl'''Jons with a sl jut radlclo; tho odour of tLo seed 
is nauseous and peculiar. 


^flcvjocojdc druidiire ,—ddio testa consists of an outer and an 
inner layer of stone c(‘lls placed-parallel to the surface of the 
seed, tho space* betweeu tlioiu huing occnpic*d by two or three 
rows of similar cells, tho lung axes of which arc arranged 
nearly at right angles ro those of the exterior colls. (Moeller,) 
The albumen exhibits largo angular cells containing fatly oil, 
masses of allmmiiious matter, and tufted crystals. Sturcb is 
?iob )ircscul, 
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kemical composition, —In tlie. Iiydraalic press tlie seeds 
yield from 25 .to 30 per cent, of oil^ to ether ol*5 per cent. 
The oil is sherry-yellow. Sp. gr. *9450 at’ 85^ and turns 
green with the sulphuric acid test {cf. Fhar, Journ,, March 
25, 1876)/it deposits in cold weather a quantity of crys¬ 
talline fat. A chemical examination of the oil, by Moss, 
has shown that the existence of any alkaloidal substance is 
doubtful, at least so far as to account for any medicinal efficacy. 
He finds it to contain a peculiar fatty acid, gynocardic 11’7 
per cent., associated with palmitic acid 60*0 per cent., hypogoeic 
acid 4*0 per cent., and cocinic acid 2*3 per cent., in combination 
with glyceryl as fats, and the two former in the fr6e state as 
well. Gynocardic acid crys’tallizes in yellowish plates, molts 
at 85° F., has an acrid burning taste, probable formula C' *' 
pja* Q 2 . strikes a groon colour with sulphuric acid. 
Moss also found that palm oil/gave a similar reaction. The 
chemistry of Chaulmugra has recently (1885) been investi¬ 
gated by E. Ucckol and F. SchlagdenhaufFen, who consider 
the following test to be characteristic of the oil. They direct 
the oil to be mixed with an ethereal solution of ferric chloride, 
and the mixture to be evaporated until the oil becomes of a 
dirty green colour; it is then allowed to cool, and a few drops 
of sulphuric acid are added, which produce a fine groenish-blue 
colour. The colouring matter may bo dissolved out by chloro¬ 
form, with which it forms a dichroic solution like that of chloro¬ 
phyll. This solution gives a deep ‘absoi*])tion band extending 
from 40° to 70° of the saile (the sodium^-ray coinciding with 
50°)'. In proportion as the solution is diluted the black band 
becomes fainter, until, with a very weak solution, only a 
narrow very pale band can be seen, extending betiween 40° 
and 48° of the scale. • 

The following is the result of the analysis of the .^oeds:—- 

fOlncofee..,.. 0* 50 

‘ Fixed SidU.,;:. 1-114 

Allnimodoid juuttpi’s... 1*2675 
C')]ouro'.o’.ni.'iuers, 6*2235 


Soluble in water.9'l75-< 
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matters soluble i 

>30-120. 


in Petroleum . y 


Fatty matters soluble) a cn- 
in Chloroform 


30- 120 • 
0- 505 


Soluble in metliylic 
alcohol. 


fGlucose....... 0* 54 

I Alburaeiioid matters... 0*4206 

5-405"^ Fixed salts.0* 090 

I 'Non-iiitrogenized or* 

L ganic matters.4*3544 


Residue insoluble in 
metliylic alcohol. 


Moisture 


f Albumeuoid matters. 23*8740 

I Fixed salts... 4* 845 

Ccllulosc and other 
\ non-nitrogenized 

L matters. 20* 200 

5^786 


lOO'OOO 

— {Jcncrn. de Phar, et de Chim,, April Ist, 1885.) 

Commerce* —The seeds are collected iu the Lower Himalayas 
iu December and are brought to Calcutta- Valuenbout Us. 12 
per Bengal maund of 80 lbs. Of late years a false Cbaiilmugra 
seed, has occfisionally found its way to India. It^has a tliicker 
shell and yields less oil. r 

False Chaulmugra, Lukrabo or Ta-Fung- 
Tsze* —The following article by Mr. E. M. Holmes appeared 
in thePharm, Journal, 3rd Ser. XV., 41:—“In the interesting 
papers on ‘ Chinese Materia Medica/ by the late Daniel Haii* 
bury, published in the Phtu'maceutical Journal [2] , Vol. III., a 
seed is described and illustrated under, the name of ta-fnngJszoj 
which he conjectured to be allied to chavlmv.gra. This seed is 
largely used in China in skin diseases and leprosy, and is said 
to have been employed in that country for at le.ist 300 years, 
since the tree affording the seed is figured in the old Chinese 
herbal ^ Puntsaon,^ ])u])li.4icd A. D. 1596. The tree, hdwever, 
lias up to the present time been unknown to botanists. The 
ia-f ung-tH::e is still an article of considerable commerce, figuring 
in the Consular Bluo*Books under Chinese iuijiorts the 
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_e of luJxralG. As inncli as 48 piculs (6,400 lbs.) of tlie 

seed were exported from Bankok to China in 1871- It is also* 
exported thither from Saigon, in Cochin-Chma. The- seed in 
question is about half the length of cliaubmigra seed, but of 
equal diameter. The shell ie thicker and harder, and at on& 
end is marked with a few radiating slightly raised ridges^ 
whereas that of chmilmiigra is quite smooth. 


^‘Dr. Porter Smith, in his ‘Chinese Materia Medma' 
(1871), p. 140,. describes these seeds under the name of 
luo'ubaxty and be also considers them as a variety of cliaul- 
mugra. He states that they are described in Chinese books as 
being good for leprosy, lepra, itch,, pityriasis,, ‘psoriasis, 
syphilis, lipoma, vermes, and chaps on the back of the hands,, 
and that calomel and the seeds of Rohinid amara are used 
with the lucrilbau, both* oxtornally and internally, in the 
treatment of leprosy. In the province of-Hupeh the seeds are 
in great repute as fi remedy for pai'ctsitic pediculi and the itch 
insect. In Soubeirau^s ‘‘ Matiere Mfidicalc chea les Chinois^^ 
(p. 221), the seeds are erroneously referred to Gynocardia 
odorata, 

“ lu the Kew Report 1878, p. 30, the- seeds under the 
name of dai-pliamj-dth are said to be used in Saigon as a vcr~ 
mifngo after the extraction of the oil. lb is added that 1\L 
Pierre has successfully raised some seeds of the plant, and 
refers it to the genus/T^d/ioc(7.rpt4.9. The species, however, i*"i 
not mentioned in the Kow Report, and no furthor.inf«)rmatioii 
has appeared in it upon this point in subsequent years. 
Having had a specirnou of tin: Lnkraho sec'd in the .lMii.seuni of 
the Phainnaceutieal Society for some years—without a specific 
r.amo—the author recently wrote M. Pierre for informa¬ 
tion es to the species yielding the sco<l- In. response that 
gou.tlomau forwarded for the Sr;ciety’s herbarium a specimen 
of th. plant, with dowers and seeds, and- the following 
iiitti’estjng statement j—It is anew species, •which I have 
named }lydn(KAr}vir^ anthchnxnfica, It is very nearl^,^ 

aUied to H. aJpina, W^ghF p. 9;10, but its lcavc:i arc more 
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^r-oblong. The scales opposite to the petals are less long 
and more ciliated^ the stigma is furrowed in its whole extent, 
and is. only toothed towards the extremity of its reflexed 
margin, while in S, alpina it is -furnished with large lobes. 
The male-flower contains a rudimentary ovary; in the female 
flower this is pyramidal. The seeds are used as a vermifuge 
by the Annamites. The names given in Aunam to the plant 
are dai-phong-tu and thaoc-phu'-tu. The specimen sent was 
gathered in the province of Bien Hoa, in Southern Cochin- 
China. 


HYDNOCARPl^S WIGHTIANA, Blame. 

¥\g.— WlghtyIlLi:., ^.16; Uheede, Hort. MaL i., t 36. 
Jungle almond (Eng.). 

—Western Penipsula, South Concan to Travancore* 
The seeds* ’• • 

Vernacular. —Kadu-lcavatha [Mar.), Niradimutu {Tam.), 
Niradivittulu (Tel.), Tamana, Maravetti (Mai.). 

History, Uses, &C. —All that we know of the history 
of this tree is that the seeds have long been used as a domes¬ 
tic remedy upon the Western Coast in certain obstinate skin 
diseases, and that the oil is expressed by the poorer classes for 
burning, and for use as a medicine. In scabby eruptions the 
oil mixed with an equal portion of Jatropha Gurcas oil, sulphur, 
camphor and limcjuice, is rubbed in. Por scald head equal 
parts of the oil and lime-water arc used ns a liniment. 
The oil has also a reputation in the Conenn as a remedy for 
Bursaii in horses. Kheedo tolls us that it relieves rheumatic 
pains, is used in skin diseases, and mixed with ashes is 
applied to abscesses, sore eyes and wounds infected with 
maggots, {llort. Mai. i., 36.) In Travancore half-teaspoon• 
ful doses are given in leprous affections, and it is beaten up 
with the kternels and sl)cris ot castor seeds ns a remedy for 
itch. LatLcrly the oil has been brought to the notice of 
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as a* substituto for Chaulmugra, and lias beon used . 
ill tho Donibay ProsidGiicy "vVith satisfactory results. 

Description. —The fruit is globose, about the size- of an 
appje; it has a rough, thick, brown rind, externally suberous, 
internally woody, which is generally studded with large 
tubercles, but non-tubercular fruit may be found on most trees. 
Within are from ten to twenty obtusely angular seeds, f of 
an inch in length, embedded in a -scanty white pulp firmly ^ 
adherent to the thin black testa. - hen the pulp is scraped 
off, the outer surface of the testa is seen to be rough and 
striated by .shallow * longitudinal grooVes; it has not the 
prominent ridges of iT. venenata^ Gartn* Frtict, i., t. 60. 
Inside the shell is a copious oily albumen, containing two 
large, plain, heart-shaped, leafy cotyledons like those ot 
Cluiulraagra, The albumen, when fresh is white, but turns of 
a dark brown colour in the dry seeds; the odour resembles 
that of Chaulmugra. 

.Microscopic structure. —The testa and albumen present the 
same appearance as those of the Chaulmugra seed. 




Chemical composition.—The seeds contaiu about 44 per 
cent, of oil, which has an odour and colour similar to that of 
Chaulmugra oil; and a sp, gr. of 85° F. of ’9482. A. largo 
quantity in stock for more than 12 months did not give any 
crystalline fatty deposit. Treated with sulphuric acid the oil 
allbrds the gyiiocardic acid reaction, but in a less degree than 
Chaulmugra. 


Commerce. —The seeds are not au, article of trade, but if 
ordere*d, may bo obtained at about half the price of those of 
Chaulmugra. The oil has been sold in Madras at As. 2-6 per 


seer. 


BIXA ORELLANA, TAnn. 

Fig, — Uumph., Amh Zi., 10; Boi.Maj. 1456. Annattu burih 
Rocouyer (Fr.). 
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.^lah. —America. Cultivated in India. 


BfXmE/U. 



' Vernacular.—Sendri, Kesri, Kesar-bondi (ilfar,), Nutkanoi* 
\Beng.). 

History, Uses, &C. Bixais the name given to this 
shrub by the American Indians; 'the Brazilian name is 
Urucuara, or the -Urucu plant, Urucu being the Brazilian name 
for the pigment. There are two varieties, one with pink flowers 
.and greenish-yellow fruit. 

The plant does not thrive without plenty of sun. ^ 

The pigment is prepared by macerating the seeds in water, 
straining to remove see^ and evaporating ■ to a suitable 
consistenco ; the mass is then made into roll or flag Annatto. 
The seeds simply dried with the pigment on them are called 
Uriicu em gros. Urucu 'is used by the American Indians 
as a dye and for colonring food. A hot infusion of the leaves 
is considered to bo a remedy for jaundice. {U. S. A. GonsuVs 
Rep. on Annatto.) Annatto is also used by Caribs to dyo 
their bodies; and in JSurope to colour butter, cheese and 
varnish. The use of annatto in dyeing cloth is now limited, 
aurin, an aniline 'dye, being used for the production of orange 


colours. 


.The pulp surrounding the seeds is astringent and slightly 
purgative, (lloxb.) The seeds and root are cordial, astringent 
and febrifuge. (Rumph.) The plant thrives in India and 
is cultivated in many parts of the country. It is the Galuga 
of llumphius (II. 28), who notices its use in Amboyna a.s a 
paint and dye." 

CItemical composition. —The colouring matter contained in 
.the .seeds may be obtained in the form of minute red leaflets 
(Jiixin O’) insolublo.in nTiter, slightly soluble in 

alcohol, but easily dissolved by other. 

Bixin dis.-'olvcs in concentrated sulphuric uciil, the solution 
being of a bright blue colour; diluted with water ii yields a 
gl’ccri proci|)itutc.’ 
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Fig.— Wight in EooL Bot. Misc. 357; t* 18. 

Golden Silk-cotton tree (Eng,),. 

Hab.—Garwlial^ Bundelkhund, Beliar, Orissa and Deccan. 
'Die gum. ^ ' 

Veniacnlar, —The tree, Pili-kapas {Ilindt), Tanaku (Tam,), 
Konda-gogu (Teh), 'The gum, Katira-i-Hindi (Pers.^ Hind.). 

History, Uses, &C.—This* tree grows upon dry hilly 
ground, where it - attains a largo size. The flowers are large 
and of a golden yellow colour, and appear in March and April? 
when the tree is dostituto of leaves; the capsule is the size of 
a goose egg and filled with cotton; the seeds kidney-shaped 
or cochleate, with a hard testa. The gum is used in the Upper 
Provinces as a substitute for Tragacauth. The Katira, or 
Tr’. tro cvjrroctly Kathira of Arabic and Persian writers on 
Mi'i. riii Med: n, is the true Tragacanth, and tho name has 
boon trau^fVi iud to tho gum of this tree by the Mahometan 
settlers in India. In Celebe the seedis are roasted and eaten; 
they are sweet and oily; the young kaves are used to make a 
eruiliug v adi for tho hiiir. (Rmnph., I. 80.) In Bombay the 
guiu oT i>ii I urens, called ' Karai good ’ by Guzerathi 
)H, its used as country Tragacanth, and is soxvl by 
Mussulman druggists as Katira. 

Description. —Whito or yellowish, genemlly in large 
vermicular pieces, transversely .fissured, and showing a ten¬ 
dency to split up into flat scales, sometimes in largo flat pieces 
like Tragacanth ; when moistened it swells up into a bulky 
transparent jelly, which may be diffused in a large quantity of 
water, but is only very sparingly soluble. Its solution in 
water is neutral; the portion insoluble in water yields with 
alkalies a thick mneilie^e of i\ pinkiKh colour, whu li> m'Cording 
to Mitchell (1880), ix not precipitated by acids. 
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FLACOURTIA CATAPHRACTA, Itoxh^ 


FiS’-— Bumph. Amb., Gap. 43, p, 38 ; XIX,, i, 1,2. Many- 
spined Flacourtia [Eng.), Prunier (-Fr.). 


Hab . —India. Commonly cultivated. The fruit. 

Vernacular, —Pani-aonvala [Hind,), Jaggam [Port,), Tambat 
{Mar.)i Panitlla (Beng,), 


History, Uses, &C.—This is the Prachinfimalaka of 
.Sanskrit writersit appears to. be doubtful whether it is a 
native of India, as it is gofferally mot with in a cultivated state. 
The author of the Makhzan-el-Adwiya speaks of two kinds of 
Paniula, one cultivated and the other wild. He describes the 
fruit as being like a plum, but differing from it in having 5 to 
6 stones instead of one, and suggests tliafc this difference may 
be due to the impurity of the atmosphere of Bengal operating 
upon the plum tree of Persia. The Bombay name Jaggam 
appears to be a corruption of Jangomas. Dalzell and Gibsoii 
consider the tree to be truly wild in the Sgiatherli Concan. 
The fruit is recommended as useful in bilious conditions; and 
like most acid fruits, it no doubt relieves the nausea and checks 
purging. It is the of a plum, purple, and acid > iudeliiscent, 
with a hard r.'.docarp ; seeds 5 to 6, obovoid; testa coriaceous ; 
cotylec^ons orbicuhu*. 

F. UommtcFi., L’Hei-it., thb Mauritius plum, and F. sepiaria, 
liocb., have similar proportios. None ot these plants are of 
fpjy importance medicinally, nor aro they worth cultivating' 
as fruit trees. 1'heir bark and leaves aro acid aud astringent, 
and !Uo souictimoa used by the, natives both internally and 
oxtornally. The hiavea of F. Cataphracta are oblong or 
oblong-lanccqliite, long-aeuminato, glabrous, crenato-sorrate, 
2 4 by 1—inches; they have a short petiole from ^ to 
4 an inch in length. An oil is r-tracted from tlie seeds on 
1 ho Multibu r Coast, 
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PITTQSPOR^:^. 



PITTOSPORUM FLORIBUNDUM, 


W. 8,- A. var. 

Hab. _Subtropical Himalaya, Western Peninsula. 

Veriwcnlar, —Vehkali, Vikhdri, Vehyenti (Mar.), TibiLti 

History, Uses, &C. —Llttle or nothing appears to be * 

known of the raedicinal properties of the genus PLttospordm, 
A variety of P, floribwidiim is common on the Western ghauts 
• and in other mountainous parts of India. The bark is bitter 
and aromatic, and is said by the natives to possess narcotic 
properties. It is used as a febrifuge in doses of 5 lO grains, 
in doses of 20 grains they believe it to be a specific for snake 
poison. The Marathas on the Ghats call it Vikhari or \ ish^ii, 
which means “an antidote for poison.Mr. Bajaba Balaji 
None, a Brarimin practitioner of Poona, who first noticed iiS 
use among tho hill people, informs us that he has given 5 10 

grain doses of the dried bark with benefit in chronic bron¬ 
chitis, and that ho finds it to be a good expectorant, but in one 
or two cases in which it wq,s tried in Bombay, it .is said to 
liavG given rise to dysenteric symptoms; Mr. Nen^, however, 
informs us that he has not observed its administration to 
be followed by any such effect. Graham ivinarks that the 
cortex fididus of Rumphius (vii., 7,) appears to belong to this 
genus. 


Description. —The bark is in single hanl quills of various 
sizes, the .‘xternal surface is grey and marked by iiumorons 
iriinsverse ellipsoid warty prouiinc nces, which form cii*- 

cular rings; the innor surface is very smooth and of a^light. 
brown colour when dry; fracture short, granular, odour aio- 
inatic and reseTu bling that of caraways : taste sub-nroinatio 


and very bitter. 1\ fnrihyndfim is a. 
jy 
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P0LYGALE2E}. 

iimbelled; leaves lanceolate or oblong-lanceolate, acute or 
acuminate, margins waved 2—^8 by 1—3 indies, glabrous, 
shining, pale below, coriaceous. Corymbs terminal, branches 
1—3 inches, spreading; glabrous or pubescent. Flowers few 
or numerous, yellow; sepals obtuse or acute, subciliate; style 
glabrous. Capsules- size of a large pea, glabrous, about 6- 
seeded, opening round the apex ; seeds covered with a reddish 
resinous substance. 6raham*considers t\iQ ‘P. jlorihundum 
Western India to be veiy near to if not identical- with P.. 
undulaiurrij Vent., of N. S. Wales, called by the English 
colonists Native Laurel and Mock Orange, from the bark of 
which Baron Mueller, and I^Rummel have obtained a bitter 
gliicoside which they have named Pittosporiu, (Of, WittHtein 
Onj. Const, of Plants,) The Indian plant yields a similar 
principle, as well as an aromatic yellow resin or deo-resin 
having very tenacious properties. 




POLYGALE^. 

A plant.named 7roKvya\ov was known to the Greeks and 
Romans, and is mentioned by Dioscorides and Pliny ; it is 
generally identified with the Polygala vulgaris, Linn., 'the 
i\l ilk wort of the English and Laitier of the French. Dodoneus 
calls it amharvaUis,^\ or, flower which goes 

round the fields,” because, says Gerarde, '^it doth especially 
Houre in the Crosse or Gang weeko, or Rogation weeke; of 
which floures the maidens wliich use in the countries to walk 
the Procession, do make themselves garlands and nosegays; 
in English we may call it Crosse-tiouro, or Procession-tloure, 
Gaiig-floiirc, Rogation-lloure, and Milkwort.” P. vulgaris is 
bitter, acrid, and hoinewhab aromatic, especially tlie root; it 
acts as an expectorant, tonic, and purgative, and still retains a 
reputation in iJurope as an expoctorant in chronic bronchial 
eatafvh. Several s]»oeie.s of Polygala are used on account of 
ihoai-'poBressing simihu‘ miMlicinal properties, the best known 
braag the P, Srarga of America. In the East P. t^niaifaliit. is 
tiio Vur-ij-bl -i'tin Chiiu-.‘-e. Smith (t'hau st Mat, Med., 
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root is brought from Shensi and Honan, and is 
used in cynanche, cough, and carbuncle, and the leaves in 
spermatorrhoea. In India, P. crotalarioides, Ham. {Hoyle ILL 
t. 19. C.), a plant of the temperate Himalaya from Chamba 
to Sikkim, and of the Khasia mounw'iins, has a reputation as 
an expectorant. 

P. telephioides, TFiZZd., growing in the Western Penin¬ 
sula, has a similar reputation. 

P. chinensis, lAnn.y is common in pasture lands 
throughout India in the rainy season. It is called Merudii in 
‘Hindi and Negli in Marathi; and is not used medicinally. A 
species of Polyyala is the Furfur of the Persians and Lubdnat 
of the Arabians. 

Like Senega all these plants owe their medicinal properties 
to the presence of a substance closely related to, it not 
identical with, saponin. 

CARYOPHYLLE^. 
SAPONARIA VACCARIA, Linn. 

Fig. — Mor. O.r. 5, 21, 27. Syn. —Gypsophila Vaccaria. 
Perfoliate Soap wort {?Jng.). 

Hab.. —Wheat fields throughout India and Central 
Europe. The root. 

Vernacular. —Sdbuni (Ilind.y Benij.). 

History, Uses, &C.—The root of a plant named 
trTpovdlov was used by the Greeks for washing wool on acco»iut 
of its saponaceous qualities. {Tkeoph. 11. P. t’i. 4, 3; Dior, 
JJ., 152.) This root was also used medicinally. {Hipp. 

Foss. 571, 54; Dios., If., 152.) 

The Romans used the same root under the nameB oi 
Struthium and Radicula. Pliny (19, 18 and 24, i>8) tells us 
that it is diuretic, luxativc^ and sternutory, and was prescribed 
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congli, liver, spleen, astlima, and pleurisy ; tliat 
. on account} of its supposed detergent action on the uterus, it 
was called aureum poculum,^^ and was also applied externally 
with meal to resolve tumours, &c. Btrutbium has bee'n 
identified by some with 8, officinalis^ Linn., and by others with 
Gypsophila StriUhlum, Linn:, both of them plants having 
properties identical with 8. Vaccaria, which is'alsoa European 
•J3lant. The Arabs are acquainted with the soap worts under the 
name of El-sabuniyeh. 




' Boerhave and the physicians of his time employed 8. offiici-- 
nalis, on account of its'supposed resolvent and alterative action 
in syphilis, Barthez in goutyaud Biett for chronic skin diseases. 
Leboeuf, of Bayonne, was the first to discover the emulsifying 
properties of saponin and -of tinctures, of those drugs which 
contain it, such as Senega, Quillaya, &c. 


The physiological action -of saponin is that of a powerful 
sternutatory ; injected subcutaneously it greatly irritates the 
tissues; Prlikan has shown that it exerts upon the motor and 
aonsatory nerves a benumbing action approaching to paralysis. 
Kohler -has obsorv'ed that it paralyses tlie motor centres of 
the nerves of respiration and circulation. According to Bchroff 
it augments the bronchial ^;v nretions and acts as a diuretic and 
purgative. The supposed emmenagogue action of the soap- 
worts has not boon proved. A‘-’ a medicine, saponin li:n not 
as yet been tried, but drug.s vvliich doubtless owe their activity 
U> its presence have been long in us(.* in India and elsewhere. 


Description. s. Vaccaria fs a tall, robust, simple or 
spHiingly branched, perfectly glabrous annual-, with oblong- 
acute leaves, and linear-oblong caulino haivos. The tlowtu’s 
are in dicliototuous cymes, and of a |)ink colour. 1'he taste 
of the entire plant is bitter and saline. The roots arc very 
long and cylindrical, brandling, and about the size of a (piill, 
bark externally rcdibsh, thick, ami easily separable; internally 
firm iiud white. 


(J/trdn^dt uni. -An infusion of tho root is blackomal 

b} salts oi iron, uad ito dccoclioa Troths like soap and waior. 
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(5 pomlered root exhausted with boiling alcohol yields 
saponin, which is deposited'on the cooling of the alcohol. 
Saponin is a white, amorphous, friable, inodorous substance, 
having an acrid taste. It is very soluble in water, and forms 
with it an emulsion. It is insoluble in ether, soluble in weak 
spirit and in boiling absolute alcohol. Treated, with an acid 
and its solution boiled, saponin is converted into .sapogenin 
and sugar — 

jj5^ + 2 0 == + 3 0"^. 


Sapogenin is soluble in alcohol and ether, and crystallizes 
from the former by slow evaporation in concentric groups of 
needles. From solutioij iu dilute aqueous potash ic is precipi¬ 
tated by stronger potash-ley, as flocculent potassium sapo¬ 
genin ; the sohition in alcoholic potash is precipitated by water 
only when the potash is in excess. When sapogenin is heated 
with pobissium hydrate till decomposition commences, part of 
it is resolved into acetic acid, butyric acid, and a soft brown 
substance, and the undecomposed portion when separated by 
potash melts.at 128°, whereas before the treatment with potash 
it does not liquefy, at that temperature. Tho compound 
obtained by Fremy from saponin and designated as mscniic 
acid, is regarded by Rochleder as and its 

formation is represented by the equation— 

C3‘^ O‘0 = 026 JJ.V2 Qii ^ 0^ 

» 

Christophson {Archio.d, Pharm, F/., 432,481), obtained irom 
Gupi^ophila Sirnlhiuvb root 14-59, 15*0> i3*31, and 13-2 per 
cent, of saponin ; and from Saponarla ojficinalis root 4*78 and 
’ 5*09 per cent. 


DIANTHUS ANATOLICUS, 

Hab. —Western Tibet to Armenia. 

Ve rnacular. —Kanturiyuii (Per-s., Ind.). 

History, Uses, &c . — This pl mt has boeu iiitrudiK’cd 
into the Materia Mcdica of tlio East as a sub'^diiuk* for 
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liroea Gentauriitm, Pers., the Centaury of theBritisli Flora, 
which it only resembles in having pink flowers. D, anaiolicus 
is a densely-tufted plant, with a much-branched, short, woody 
stock; stems 6 to 10 inches, very slender, strict, one or more 
flowered; leaves rigid, slender, with a-very thick midrib and 
margin ; bracts w.ith sometimes foliaceons points ; calyx teeth 
subacute; petals rosy, blade small, broad, crenate-tootlied. 
The plant coiitaius a little saponin. It is imported from 

l^crsia vid Bomb^ly. 


Polycarpaea corymbosa, Lam., III. 2798; Wight Ic.^ 

t. 712. A small plant found in many pai’ts of India from the 
Hi-malaya to Ceylon, is addlinistered in Pudukota both exter¬ 
nally and internally as a remedy for the bites of venomous 
reptiles. Its Tamil name is Nilaisedachi. -It may possibly 
contain a little saponin, but wo have not thought it of 
sufficient importance to be examined.' 


PORTULACEiE. 

PORTULACA OLERACEA, Linn. 

Fig,— Plant. Grass. 123; Rhcede, Hort. Mai. a., 36. 
Purslane {Eng.), Pourpier potager {Fr.). 

PORTULACA QUADRIFIDA, Linn. 

Fig,— Jacq. Col. /!., 17, /, 4; Eheede, Hort. Mai. x., 31. 

Hab. —All warm climates. 

Vernacnlar .—jjonia {Hind., Beng.), Kurfah {Pers ), Bhui- 
gholi {Mar.), Pusselie Keeray {Tam.), Loni (Gaz.). 

History, Uses, &C. —The creeping annual Purslane has 
probably been long used as a domestic remedy by the Hindus. 
The Sanski’it names are Lonikti and Lena ml a. The fresli 
leaves are acid, aud are prescribed when bruised as a cooling 
external application in erysipelas, aud au infusion of thorn is 
given as a diuretic. In Arabic and Persian works the herb is 
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^ Jtl Baklat-el-liumaka or P .klat-el-miibarika and Kurfali; 
two kinds are described, the large and the small. The former 
is probably P. oleracea, as its-use as a vegetable is noticed. 
Both kinds are said to bo cold and moist, and to have detergent 
and astringent properties. Portulaca is the av^pax^r} oPDiosco- 
ridcs (ii., 313), and is mentioned by Celsus (2, 33), who calls 
it Portulaca. Macer says:— 

^ Amiranhne Greeds qum portulaca Latinis 
Diciturt hccc vnlgi pos jjulli more vocatur. 




(PitUi peSj i\e., poulpied, whence the modern name pourpier.) 
The plant and seeds ai’o recommended in a great, many 
diseases of the kidneys, bladder, and lungs, which are supposed 
to be caused by hot or bilious humours. They are also praised 
as an external application in burns, scalds, and various forms 
of skin disease.^ Ainslio mentions P. quadrijida and P. oleracen 
iis being used in Southern India by Tamil physicians. These 
herbs can be ojbtaiiibd in most vegetable markets, and the seeds 
of P. oleracea are kept in druggists’ shops. In Gnadaloupe, 
P. inlosdy Linn.y is known as pourpier araer or quinine-pays, 
on account of its bitter and febrifuge properties. It is best 
administered in the form of a tincture composed of Bitter 
purslane 100 parts, Rum 150 parts, Bordeaux wine 850 parts, 
Citrate of iron 5 parts. Dose GO—100 parts. 

Description. —The two Portulacas, called Barra ai\d 
Chota Lonia in Hindustani, may be readily recognised by their 
low growth, succulent, flat or nearly cylindrical leaves, and 
small yellow flowers (in P, quadrijida there are tufts of bristles 
in the axils), the seeds are black, minutely tubercled, ami 
kidney-shaped; those of P. oleracea an* much the large.st. 
The loaves contain acid potassium oxalate and inucilago. 


TAMAllTSCINE.E. 

TAMARIX GALLICA, Linn, 

Fig.— Wvjhf., ^ 21 yt.; Vai. ramosissiraa, Ledeh. Ir, 

Pi, /I’orf.s’., f. 25G. I^unarisk </'5/y.), Tanuirisc do France (F* ), 
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Hab. —Asia, Europe, Africa. The galls and raanna. 

Vernacular galls, Barri Main (Ilind.)^ Samrat-ut-Tiir'- 
fali.(/lra6.), Magija-main (Bomb.), Ga^ibar, Gazmdzu {Per,^,) ; 
the manna, Gazangabfn and Gazanjabin {Arah.y Pers., IinL). 

History, Uses, &C. —This small tree or bush is widely 
distributed in Europe, Africa, and Asia. Dioscorides, speak¬ 
ing of i^vplKn .sisbys that in Egypt and Syria it bears a seed liko a 
gallnut, which is used as an astringent. (I., TO].) Pliny 
calls the same tree TJ^marica (24, 41)-. It is the Taraarix of 
Coliimolla(8, Jo). Nicauder calls the Tamarix (prophetic). 

IMie Apollo of Lesbos is represented with a branch of the tree 
in his hand. The Persian Magi also prophesied with a Invanch 
in their hands. Herodotus and Pliny mention a similar use 
of the Tainarix. In Sanskrit it is called Jhavuka, and in 
lliudiistani Jlmu. The galls have probably long been used in 
Northern India as a substitutefor the truo'gall. The manna is 
not produced in India, but in Persia and Arabia ,' in the month 
of June it drops from the tree, and is collected. In Persian 
works thegidls of the Tamarix are called the fruit, and the rnapna 
is described as a dew which falls upon this and other trees, 
notaljly the willow and oak, and becomes solidified. The Hakims 
consider the manna to be detergent, aperient, and expectorant.. 
It is probably the of Galen. In modern iHodicino 

•luainia isstill used as a la:j:a'ive;. iUslightly incr(?ases the action 
of the bowels, causing more frequeut and softer stools without 
irrltati'»n. Irs sweet tasle inakes it acceptable to children. 
The g.'dls liko those of tlie oak contrun tannic and gallic acids, 
and )nay be used fis an astringent in the same manner as tine 
g;dls. '6' ' Qncrcus.) 


Description. --Tin* galls much smaller tliaii true 

gull s 3-aMLdo(J, and knotty : in Mu' centre is a cavity which 
Bonu^tIiiics <<.>nl ima lie' Hv, bat g'eiierallv only exer(*in*^‘iitit.ir»ns 
muitm'. rhf‘ eouina nee nv'; in stnall grains, Avliicli urCi iioafdv". 
white \vljen fred)^ bnt in tiiis climafo havo a tendency to 
lifjmdy ;tnd foi’n yellow iluid Jiko honey; it as 

prod 1 np'Hi J .ru iri- 1 :, ’*Yilh»vv and oak, in consequence of 


miST/fy 


TAJf.i/UsCIXE^'K. 

an insect. According to Ehrenberg, the 
insect which attacks the Tamarisk is the Coccus manniparxis. 
The name Gazangabin signifies Tamarisk-honey, and is used, 
according to I-Iahsskiiecht, at the present time in Persia to 
designate a manna collected in the iiiountain districts of 
Chahar-Mahal and Paraidan from two species of Astrngalns 
{confer4 Pharmacograjjhia, p. 371). This .account agrees with 
that found in Persian works*, on ]Mn.teria • Medicft) which 
describe Gazangabin as the produce of several trees. Rich 
{Residence in Koordistan^ Vol. I., p. .142,) describes the 
collection of Gazangabin, called by the Koord.s Ghezo, by 
picking the leaves of the trees, letting them dry, and then 
gently threshing them over a cloth. The season commenct ’ 
about the end of June. Aitchison states that in Khorasan it 
is produced by OutoncaKifjr nummularitx, Fistdi. et ^[ey•* ; the 
shrub is called Siyah-chub, and is very abundant upon the 
iSiyah-Koh and Sufe'd-Koh hills and in the Ardewan P.toS 
forming thickets: the manna forms in July and is shaken 
into a cloth. 

Chemical composition ,—Tamarisk manna from Sinai) exanr* 
ined by Berthelot, was a thick yellow syrup, and w.n.s found 
to consist of cano sugar, invL'rted sugar (levulose and gluc(u e) 
dextrin and water, the last constituting one-fifth of the whole. 
A specimen of Persian. Gazangabin yielded to Ludwig, 
dextrin, uncrystallizable sugar umi organic acids. Tlie g.dls 
contain as much tanuio acid as oak-galls and are readily 
chased by .matiuiaeturers when olforod for sale isi Eevope. 

Commerce. Gazangjibfu is imported into Bombay from 
Persia. Value Re. / per lb. ; it is hept in mo^^t drnggi.'as’ 
shops. Tho galls -are son)etim(‘.s abundant ; at <jthers .un- 
obtainable. • Value, Ks. 12 to 13 per maimd uf 37i lbs. 

Tamarix articulata, Fa III. SyynJ} 48, f. 32. 4'hf* 

galls. ^ 

* The leaver tbiuKl in llu* 1into iiuli i urn n* n.ilnU, 
thoKC* of Cotonf^a-jter, as may he scon by a rompansoii \Mih AiO lnsoa ^ 
ligiirc. {Trans J^imt Sor . 2:;iJ Untaay. fob Hi , / o'! 
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^'^y^Verhacular. — Chotf Main [Hind.), Samrat-el-Aal (Arah.), 
Magiya-main [Bovih.), Gazbar and Azbah [Per^.). The tree is 
abundant in Sind and the Punjab, and is .often cultivated. 
The galls are made use of as a substitute for true galls, • a 
description of their properties and uses will be found in Arabic 
and Persian works under the namo of Sunimt-cl-Asl ; these 
do not appear to differ in any important particular from the 
uses to which common galls are applied. These galls are 
siflaDer than those of T.yalUca, and are not 3-angled; they 
are round, knott}-, ^f the size of a pea, and of a yellowish 
brown colonr. Small Tamarisk g.fll^are occasionally offered 
in the market in largo quantities, but are often not obtainable. 
Valu(‘, Rs. 12 to 13*pcr njauiid-of 37i lbs. • 


HYPERICIN E.E. 

# 

A number ^of .species of Hypericura are found in the liilly 
parts of India, cliiefly in the North, where H.. perforatum, 
Linn. -3 is recognised by . the Mahometans as representing the 
vnepiKov or nubpoduipoi/ of *1 lie Greeks. In Persia a plaur, 
described by ^lahoinetan writers on ^kitcria ^bnlica a species 
of Hyufjiriknn (Elypericon) i.-knovvix by tl’t local names of 
Dadi and Jau-i-jiula or magic ]>arloy.'^ *^l’o these plaitls arc 
ascribrj tlie medicinal vi,tut.'> which were furinorlv attributed 
U'tlio St. John s worts <>1 Europe ; the old name of which was 
1 beiiionuin, i 11 tdlnsion to their stippoged power of expelling 
the dunnnn of hyp(*chon»lria“in. Hyp ri'^uru was also thought 
to act a*^ a charm witelici aji. On account of the red 

juice oi the flowers, wliicli wic? '‘oiu idcreel a •-ig nature ofhiunau 
blo^yl, it wa: calh'd dpUpdauipoY by the Grerks, and was used as 
.an application townuiiuH. I'lie Ihjj> riaim A udvosidimum of the 
botanists is tho large 1 u di\ plant, so coinijiOTi in shrubberies in 
Hngland, it is the 1 onto i-aioo r>f the French, the;Tutsan of tlie 
English, and ihc RumTuari-cEunhar of tin Arabs. By some it is 
emrid. rad ho ihv Hyprrieon 6f ibo (A. oks, These herbs 
ur*! birvoi* and a trijigvM't, and wcis; lAionorly suppo-cd to lutvc, 
df'l» r‘i\ia ir d ii;vo. :frOhrlTidnfu* and emmertaryogne 
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tit^s when given internally. Externally they were use 
usvulneraries, and as excitants in chronic rheumatism. They 
are not used in modern medicine. . ’ • . ‘ 



Ofiemical composifion .—When the flowers of H. perforaiu7n, 
freed from their calioes and dried, are exhausted with absolute 
alcohol, and the tincture is evaporated, a soft residue is left of 
a red colour (hypericuiu red) together with vedatile oil. If 
the flowers uro exhausted with water, then with dilute alcohol, 
well dried after exhaustion, And the colouring matter extracted 
from them by other, it remains’ on evaporation as a blood- 
red resin, having an.odour of chamomile. It melts l»elow 
100° and does not yield ammonia by dry distillation. It is 
insoluble in water and in dilute acids. By acpieous ammonia, 
potash and soda, * it is coloured' green and dissolved; the 
saturated solution is* red by reflected light, but exliibits alter 
dilution a green colour by trausmittud light. The ammoniacal 
solution leaves on evaporation a .ncutml blood-rod resin 
having the odour of hyporienm, soluble with yellow colour in 
water, and giving off atrnnoUia when treated with potasli. Tho 
re<l combines ali^o with the alkaline, earths, .earths proper, and 
heavy .metallic oxide-; its ukoholio solution precipitates the 
ulcoholie solution bf chloride of calcium, als.o neutral ncotato 
of lead and ferric eliloride. It dissolves in alcohol, more 
readily in oilier, with wino-rod to ‘Vdood-red colour, also in 
volatile oils aud in WQvm fixed oil.s. (Buchner,) According to 
Marquart, the colouring matter of tlie fresh flowers is a rniX' 
turo of anthocyan and anthoxaiuhin, separable Viy exhausting 
with alcohol and treating the residue with water. 


GLT'IMFEK/E. 

GARCINIA INmCA, Cf u.. 

Ojul Trim., 1. 1:^2; IThy 111 f . 125. Red 
M.an^^o I^Eng,), Garciuia n fruit acide (/'V.}. 

. Hab,— Weftlen. IVnuj-uln, Amboyna. Tho 
and‘V>ark. • . 
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crnacular.—The fruit, Ratiirnbi, Bhirand {Mar,), Brindao 
{Goa); tho oil,'Kokara cha tel, Bbiraudel ; the bark, 

llatambi sala {Mar,), 


History, Uses, See.— The tree is coaimon on the 
Western coast between Damaun and Goa: ‘it grows wild upon 
the hills of the Concan, but is often to be seen in gardens 
close to the sea. It flowers about Ghr.istraas, and ripens its 
fruit in April and ay. Tlie fruit is largely used, all along 
tlie Western coast as an acid ingredient in curries, and is 
an article of commerce in tho dry state. It is generally 
prepared by removing the seeds and drying the pulp in tho 
sun : the latter is then slightly salted and is ready for the 
inark^'t. It is known as Amsul or Kokniii, and was in use 
in the Bninbay Army as an antiscorbutic in 1 799. {Dr,Wliife.)^ 

In Goa tho pulp is sometimes made into large globular or 
eluiigaled masses. The seeds arc pounded and boiled to 
"xLraet the oil, which, on cooling, becomes gradually solid and 
is roughly moukle'd ))y baud into c'gg-shaped balls or concavo-^ 
.convex cakes. 'This is the substance known to Europeans as 
Koknm huiter. The natives Occasionally use it for cooking, 
l>ui it is mostly valued i>n account of its soothing properties 
when Used medicinally, ''fhe juico‘ of the fruit is sometimes 
iisotl as a mordant in .dyeing, and tho apothecaries of Goa 
prepare a very fine red syrup from it, which is used in 
biliuus aireciions. NotlnF^g setuns to be known of tbo history 
«.r the Kukani fruit before the* time, of Garcia d’Oi'ta (15G3), 
wiio f'uind it in use at Goa, under tho name of Brindao,f when 
he visited thal city ; the saTne name is still used by tho native 
Ghri^liaow. As it was Cii arti'*1c of export in Garcia’s'time, 
vhire “iiu bo liftlc doiii.t U) \t it van used in Western India 
long boh ro tlu' Ik^rtugiiesu visited the country, just in tho 
.sam*‘ niauiior as it is at the present day. The tree was known . 
to Bumphiiis, who calls ir Folima aci<UiUf majus or Groot Saiir- 

MS inrtc sijiiud ^)v i.nn !H the Bonihftv Asiutio Sorict^’a of 

Ullir . iitlis 

l urrtij'i!>*!! ul IIk iiatiic iK*’? •Hlnrauil; 
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cl. He Shys the young leaves are acid like sorrel, and are 
used in cooking fish in Amboyua. Kokam' butter -appears to 
have first attracted the notice of Europeans about 1880 as a 
remedy for excoriations and chaps of the skin; in order to 
apply it, a piece is partially melted -and rubbed upon the 
affected part. It is also of great value f 9 r the preparation 
of Nitrate pf Mercury ointment, which if made in* the usual 
manner is too fluid for hot climates ; Indian lard being very 
fluid, ecpml parts ot it and Kokam oil will be found to make 


an ointment of good consistence and colour which keeps well. 

1 he bark is astringent, and the young leaves after having- 
been tied up in a plantain leaf and stewed in hot ashes, are 
rubbed in cold milk and given as a remedy for dysentery. 


Description. —The fruit is spherical, about the size 
of a small apple, red, containing an acid pulp of a still 
deeper colour, in which from 5 to 8 reniform seeds are em¬ 
bedded ; Iho seeds are compressed laterally, wrinkle d,-about 
J of an inch long by 4-lOths broad ; the cotyledons are very 
thick, clpsely adherent, and have a sweot oily taste. Kokam 
butter is of a yellowish white colour, firm, dry aiid friable in 
the hottest weather, and gn-asy to the lonch like spermaceti; 
its structure is crystalline; it generally contains impurities, 
and vetjuires to be reinelted uud strained before it can be used 
for pharmaceutical purposes; the residue after this process 
cousists chiefly of particles of the fruit and seed, 

j\ricrosCi)j)ic t^trucfjtre ,—The cotyledons are composed of 
large reticulated cells containing crystalliue fat, 

Chewical coinposthou, —Flut'kigcr and llanbury give the 
folh)wing account of itPiiritird Kc knnl butter, boiled 
with caustic soda, yields a fine hard ?;oap, which, wljcu 
dceotnjM.sed wirli sulphuric aeirl, nfTotds a i-iystallino cake of 
fatty acids weighing ns much as the ro-igiunl lat. The acids 
<!g,iiii ciiinljined with >o<la, and the luivimr Ik on 

deeon^pused, IIk-v were disstdved in :de. lud of abent V I- per 
unit, l^y .sh*w co'ding and evaporation, crystals were finst 
tonnod widely whoirporfi-etly rlrird, rmdied al G 9-50 0. ; they 
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consequently.Stearic acid, A less cousidei-able amount of 

crystals which sepai’ated subsequently had a fusing point of 

00 ® C., and maybe referred to Myristic acid. A portion of- 

the crude fat was heated with oxide of lead and water, and the 

plumbic compound dried and exhausted with ether, which 

after evaporation left a very small’amount of liquid oil, which 

we refer to Oleic acid. Finally the sulphuric acid used at the 

outset of.the ♦xperimeuts was saturated^ and examined in the 

usual manner for volatile fatty acids (butyric, valerianic, &c.), 

but with negative results. 

■* . 

ihe fat of the seeds of 0, indica was extracted by ether 
and q.xamined in 1857 by J. Bonis and d’Oliveira Pimentel. 
It was obtained to the extent of 30 per.ceut., was found'to fuse 
at 40° 0... and to consist chiefly of stearin (tristearin). The 
seeds yielded 1 -72 of nitrogen. Their re.siduo after exhaustion 
by ether afforded to alkaline solutions or alcohol a fine rod 
colour. ’ The dried' fruit sold in the bazaar as kokam has 
been oxnininod by Lyon (1881) with the.following results:— 
Meisturo, 37-04; hot water extractivd, 42-00 ; cellulose, 5 52; 
insoluble re.-idue, 14 :-'j 4. Jlot water solution bright red and 
Very acid, turns bluish green on addition of alkalies in exces.s- 
aeelity due to Malic acid. Tartaric acid either absent or 
trace:^only present. No Citric acid. Fixed free acidity 
J3-03- per eout. 'Jdalic acid. ' Total ash 7-38. Insoluble in 
water I'OO; soluble iu water 5 02. Chlorine of soluble ash as 
Aa Cl -= 4-02 per cent. Alkalinity of .soluble asli as potasli = . 
0 <0 per cent. The (dilorido of Sodium i.s probably intro-' 
uiicfd when tlie kolcuni is sidtcd* 

OoM/aerre.—'I’lie dried fruit come.s from Goa, Hingoli and 
Jfdwaii. Vtiluo R^. .10 per candy of 28 Bombay nlmd.s of 

Kctk.uri liutfcer cornos froui Guiv. 

Surnl iiiauiul of')7.\ lbs. 


Value, R.S. 5 to 7 per 


Garcinia Zanthochymus, JlooL /., Iio.,-!,. Cor. Pi, 
II , -M, t. 100. A tree -f LaM' rr Benco.l Rjstern Himalaya, 
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a Peiiiasula, Western Peninsula, produces a yellow fruit 

• the size of a sninll apple and very ‘acid, which ‘is used for the 

same purposes as that of G. indica; it is dried and made into 
a kind of Amsdl. In bilious conditions a sherbet made ^Yith 
about 1 oz. of the ainsul with a little rocksalt, pepper, ginger, 
cummin and sugar, is administered. The native name is Onth. 
or Osht. ‘ • 

GARCINIA MANGOSTANA, Linn. 

Fig. — -Bot. Cab. 845. Mangosteen {Eng.), Mangos tan 
(Fr.). The rind. 

Veniacular .—Mangustan (hid.). 

Hab ♦—Malayan Peninsula, vSoutheru Tenasserim, . 

History, Uses, &c.~Tho rind, or entire fruit dried, of 
the well-known tnaugosteeu is brought to India from the Straits 
and Singapore, and is a popular remedy for diarrhcBa ai^l 
dysentery, Rumphius tells us that the Macassars also use the 
bark and young leaves for the sain^ purpose and to enro. 
aphtlno ot the mouth. Dr. S. Arjnn, of Bombay, has found 
the rind very useful iu the chronic diarrhoea of diildren. It 
has also been used as a fobi*iriig(^ The uiedicitial actiou of 
this drug appears to bo chiefly due to the tanuiu which it con¬ 
tains (see Quorens). ’ The physiological effocts of the cry stalli- 
zable substance mangostin and of the resin have hot been 
studied, but tho drug may probably bo classed with the terebin- 
thiriate astririgcnts. 

Description. — The fruit is globular, as large as a Bmall 
apple, with a thick woody rind: it is crowned by the cab-cino 
segments, which fjrin a kind of rosette: within it is a sweet 

• acidulous white pulp and several seeds. Tho thick rind ii,nd 
tho bark of the tree arc veuy astringent, and yield an astringent 
extract which may bo given in pills or syrup. 

Ohcminal CLmipositUm. —B -hinidt lias obtained a crystul- 
lizable substance, H- * (V*, from the rind of the 
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To obtaia it the rind is first hoiled in \^ater to remove 


tannin, and afterwards exhausted by boiling alcohol; upon, 
evaporation of tho alcoholic extract, a yellow amorphous mass 
is obtained, which consists of m.'ingostin and resin; this is 
redissMved in boiling alcohol, and water added to the boiling 
solution as long as it causes a proclpitato of resin. From the 
solution on cooling mangostiu is obtained in small yellow* 
•scales ; it may be purified by resolution in alcohol and precipi¬ 
tation by .subacetate of lead; remaining traces of rosin are 
lemoved by the addi#on of water to tho alcoholic solution, and 
finally, after several recrystallizatioiis from weak alcohol, tho 
mangostiu is obtained in thin golden yellow scales, whicli are 
tasteless, and fuse at about 190° C.; at a liigher temperature 
it Ls decomposed, a portion subliming unchanged. • Mangostiu 
is insoluble in water, but readily soluble iu alcohol and ether; 
its solutions Jiro neutral, hot dilute acids dissolve it without 
change, hot concentrated nitric acid converts it into oxalic acid, 
sulphuric acid forms with it a deep red solution and Chars it if 
•heated. It forms yeljow solutions with alkalies. It reduces 
solutions of the noble metals, and turns perchloridc of iron of 
a dai:k green colour, which is removed by the addition of an 
acid. CJtem. und Pliarm,, t. xciii., p 83 ; IVurtz; Did, 

dn Glthn.y t. ii., p. 310.'; • * 


GARCINIA MORELLA, Desi 

Fig.— Tto.iitl. and Tnin., t. 33; Wi'jht l,^., t. 102. Gam¬ 
boge tree {En<j.), Guttier des t.eiiitros (/>.). 

• Hab.— Eastern iigal, \VeaUTa Peninsula, Eastern 
PeniusuL'i, Th< guin-i*OMU, 

I ernanalaY ,—Ihe tr^ o, Malcki.niaram, Kto-akapuli {Tavu), 
Jurigtfiiulimnra {Can.}, TnmiU (//md,, Bong., Mar.). Tho jnicoi 
J amfil (Ih rL, Mar,y Can.) Tho dnicr Gamboge, 

ftdrch-i-IlLwuTid, 'tur.fu.uba [Vor.s.y- Ind.), lie\unebi-nu-siro 
(Quz.), 
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istpry, Uses, &C. — The Gaiabogo tiTO of Malabar 
and Cauara, which is also found in other parts of India, is by. 
Boddome called 0, ptcboria and kept distinct from (T; Morslja, 
Hooker considei’s them both to bo the same species. There 
would seem to bo no doubt that Gamboge has never been 
collected in India* as an article of commerce; and that it is 
only from a comparatively roccnidatc that the drug has been 
known in this country ; but the Hindus of Canara and Mysore, 
and prol^ably of other parts of India, have for a long time 
used the juice of this tree under the Sanskrit name of Tamala 
as a pigment for making scctarial marks on the forehead,, and 
this name is still current in Hindi, Bengali and Marathi. 
Other vSaiiHkrit names for the tree are Tiipiecha and Tapinja. 
The Ussurah-i-Rewand of Arabic and Persian books is, proj)orly 
speakings, an extract of Rhubarb, as the name implies, but owing 
to a similarity in properties and also in colour, the same name 
was applied to Gamboge upon its becoming known as an article 
of eornmerco. Siam Gamboge is the only kind obtained id the 
dim g markets. An interesting account of the lii.story of com¬ 
mercial Gamboge will be found in the rharmacographia from 
w]iich it appears that it only became kiK»wn to rlieChinesc about 
A.D. 1300, and was not introduced into Europe bofjro 1008, 
Rendetiius (1011—1G25) described its medicinal proper! ies , 
and recommended its use as a purgative in arthritis (gout). 

‘ Description.— Tliron-h tlu- kindiu'.<s ..f Dr. Duvirs, wljcii 

Ciyil Surgeon in Canara, wo received a spcAUiiien of Gainbugi^ 
collected, there. It is in irregular fmgmcuts, and aj^poars to 
have been collected upon loavep portions of which still aillicro. 
to it. The finer pii.'ces have tlio colour and con‘ ?' i oic( *7f 
Siam (liinibi>gr*, but con.t.ain man}’ impurities, such as pert; uis*>i 
wo'kI and h'ave.s. Fully half ilie sample is of a dirty v'i'lbW' 
ish brown colour, and ha.-, a spongy hitniclurc ; this pi»riiOu, 
Ircatcd with reciiliod spirit, gives a clear dot^p orange sylnimu 
like ordjTrary (biinb'»go, l>ut h aves a copious groom d» Vc]f >w, 
ninrc, whit.-li .»ppH‘;ir ' V‘> lie 'jik Asat phv^iuii 

this Ccunl), iiripni'C for t'Oinmertual purp/Si 

• . 2\i 
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'hornteal co77ipu>ritiou .—Indian Gamboge lias bcr*ii foiipd by 
.Cliristison (1846) to be essentially the same ns that of Siam* 
It lias also been examined by Broughton (1871), who is of 
opinion that it is equal.to that of Siam. A samydo of Gam¬ 
boge from the Nagar district in Mysore was' found by one of us 
to be remarkably pur<?; it had the following percentage com¬ 
position :—Moisture^ 5*4; resin, 80‘*4*; gum, 13*0; dross, f‘2. 

Commerce/-—In the Indian markets the ordinary pipe Gam¬ 
boge is alone met wit4. Price, lie. n per "lb. 


MESUA FERREA, Lhm. 

Fig.— Elcn-de, UoH. Mai. Hi.., 53; Wighf 111., 1. 127; Ir. \ • 
L 118. Iron .wood tree (tUng,), Mesua Naghns (/’V.). 

Hab* —E. Bengal, E. Himalaya, E. .and \V. Peiiln.sulas, 
Andamans. The flowers. 

Vcniaciilar, —Nagkesar {Hhvd.j Benej.), Nagehampa {Mar.), 
Nagecurarn (Tarn.), Naga-sampagi (Can.), Chikati manu 
(TcL), Veila (Mai.) ^ . 

History, Uses, &C.—This beautiful tree, with its largo 
Ci.stU3-]ike white flower, called in Sanskrit Kanjtdkama 
Hjid Nagkesai’a, is a favourite of the Indian poets. In tlio. 
Isaishada the poet comparer the petals of the flowers from 
wliich the bees were ."'catiering the pollen of its golden anthers, 
to an alabaster .wheel on winch Kamadeva’ was whetting hi.s 
arrows, while the sparks ot tire were dispersed in every direc¬ 
tion. It LS the Cadanca raj. yt iad'rrtof Hheede, so called, 
ber au.so the fruits aro like ehestnuls in size ami slmpo. The 
tlriod blossoms are prescribed by Hindu ]VliyBici4ms as an 
ad jinict to medicinal oils on aecmint of their frugrauce, and are 
nlro r-msidored to have astringent and ^tdmaelac piy perties. 
t\»wdejed and mixed with ghl (lajuid butter) they are- reeom- 
iij'ihded l.>y most of the later Hindn writers in Ideeding piles, and 
bnrning of Mu; feet. The root i.>uik oi' Mesua frrrr'a cu.utaius 
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jfrtjwni rosinons juico, which exudes freely wljen it is wouud.ed ; it 




has a reddish browu epidermis, consisting of ten or more rows 
of brick-shaped cells, full of condensed resin. Within the 
epidermis is a variable number of rows of cells of the same 
shape, yellow, refractive, and containing resinoiis juice*;.- the 
medullary rays are also ^rellow and refractive; there are 
numerous large laticjferous vessels ; the bark is mildly astringent 
and feebly aromatic, but is not bitter as stated in the Pharma- 
copoeia’of Indiir. Rheedo says that combined with ginger it i?f 
given as a sudorific. The oil of. the seeds is used as aii 
embrocation in rhomnatisni and as a healing application to 
sores. A poultice of the loaves made with milk and cocoanut 
oil is applied to the head in severe colds; {Rhcede,) On the 
whole, the plant intiy bo ebussod with the- torebinthiuate 
astringents. 


Description. —The' tlowers arc about 3 inches iti \ 
diameter, sepals orbicular, thick, with membranous margins, 
inner pair largest; petals 4, spreading, cnneaie-obov?dt\ piri'e 
white; anthers, large, oldoug, golden yellow. Fruit ovoid, 
conical-pointed, size of a large chestnut; bie e siirronudod l)y' 
the persistent sepals, to* 4 seedetl; seeds dark-brown, testa 
smooth ; round the base of tlie young fruits a i aiaOious resin 
exudes*, whicli in tirrre covers them. ♦The le.sin.at first is soft, 
but haialens on expusure to the air; it i.^ })leasantly aromatic. 

Chemical eomposifion. —The chief principle of j\! ferrccf, 
appears to be an oleo-resiii which abounds in -41 p uds of tho* 
tree, and is obtained puro from the young fruit.s. The iVrcdv 
tears siid< in water, melt between 50^ and (JO"^ C., and parrially 
di^isolve in veeMfred .spirit, amvlic alcohol and e* he r, but 
wholly in benz.,]. *Bnilod with r^soliifions of oi* 

.the resin forn\s n tdrar mixtun^ prccrpiiable by ncids in a 
white curdy condition. The sOluriou inspirit ]>.ip an naM re¬ 
action, and is dextro-rotatory w’hv'u examined by p* .]arn f d light j 
the solution giva-'S a pre^cipitabo with alcoholic |fhi;nhic aVotato, 
HoUiblo • when ■ heated. Frrmi the partial s*. lubilliy lliere «)ro 
probably two resins prosrnf. Subn*iifed to U - ! bhu i. 0'{\ 


umr/fy 




GUTTIFERJE. 


^ent. of a fragrant essential oil was obtained ; this w'as of a 
piile yellow colour^ and possessed in a liigh degree the odour of 
the flowers, and resembled that of the exudation of the Ohio 
Turpentine. 


The* seeds yielded to ether 3 T5 percent, of fixed oil, the 
kernels alone gave 72*9 per cent. The oil thus obtained had 
a deep yellow colour, formed .orange-coloured mixtures with 
sulphuric and nitric acid, was partially .soluble* in alcohol, and 
Had a specific grayi^‘of 0*972 at 17° C., a teinpcrature at 
which it began to sot, on account of the crystallization of the 
more Solid, fats. ‘The hard'pericarp contained a considerable 
amount of tannin. 


Oonimcrce'-‘Tran Nagkesar is not an article of commerce.in 
India. The oil of the seeds is sometimes offered for sale. 
ValiK', lis. 4 per mauud in Canara, 


PCHROCARPUS LONGIFOLIUS, Emih. 

find TIoolv. 

Fig.—Wight, III. i, 130 ; Ic. f. 1999. 

Hab.—WeBtorn Peninsula. The flower buds. 

Vfiftidculdr. —Puniiiig; Tuinbra-iiiigkesar .(ilfar.), hfiti-nag- 
kesnr (Ohz.), 

History, Uses, &C. —The dried buds of this tj \'0 aro 
known In Pomtiu rtH! as rod Ndgkesar. fl'lio tree grow's in tho 
forc.=itM of tho VVo.‘>l-orn IVjuinsuiii from Canara to the Ckmcan, find 
is cal)(‘d Suringi by the 'MarathaB and Purindgn in Siin.^krit; tho 
hnd'i uvv. urocl cliiefly for dyi ing silk, but have also nslriiigenb 
and aro nutic.*. prt»|)oiTi‘;B, and are sometime s pror-erihod medici- 
iiiilly. fruit is cju un by cliildrcn,’who cull it (lori-nndi*, or. 

Hwcot liiuji, j ho soc‘'i, wliieh* is as large as an acorn, exudes 
a viaoid giimmy ilinii when cul. The medicinal propertie.s 
‘this phint nro very simd.ir to those of Mvsua ferrea. 

. Description, hlovsc'rstwii-thirdsofnn inch indiameter, 
whilt', rm iiuiles clotlu d will .subulate bracti«,'los iu the axil.s uf 
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on loaves ; buds glol^oso; pedicels 1 inch, slender j calyx 
bursting into 2 valves, retlexed during flowering ; petals 4, 
thin, deciduous, white; stamens many; style subulate; stigma 
broad, discoid. The flowers are often hermaphrodite in culti¬ 
vation. The dried buds are of a reddish brown colour and of 
the size -of a small clove. » • . ■ 

Commerce .—Nagkesar comes principally from Rajnpnr. 
Value, Rs. 2-12 to 3 per maund of 28 lbs'. 


CALOPHYLLUM INOPHYLLUM, I/inn. 

Flg.— ]Vlght. Ill, 128; Tc, i. 77. Sweet-scented Culo- 

phyllum, AloxandriauLaurel Calophylle faux Tacamahac 

Hab.—W. Peninsula, Ceylon, E.. Peninsula, Aiidiunans. 
3'ho oil and seeds. 

Vcniacnlar ,—Sultan Champa [libuL), Uudi (iLTar.), Piinuai- 
^am [Tam.), Punnugamu, Ponna-chettu (77*1), Suragonne- 
mara (Cuti.). The oil, Sarpan-ka-tel (Ulml,),, Undi-ohc-tel 
{Mar.}, Pmmai-taihim, Puniiai'kai, Piuuu-cotai (7’am.), Laurel 
nut oil (Eng.). 


History, Uses, &C.—This 'tree, wild, or in a cultivatca 

state, is widelj^* distriJ)utod throughout India, and is eonsidevod 
by some to Im the Pinuiuga or Kcmivh of {Satiskrii writers, but 
as its fl.)Wers are not collected, and thorc of Oehrociirpiu; are. 
a.nd are still known as Punnaga in Mi;rathi, it si mne probable 
• ihat-the latter plant is the true PuTiiiuga. The iiaiis t's appeo; 
to regard ])oth trees as varietT ^ of one Kpeeies. 'flu? Alrxui)^ 
dria.n huirel ah.uinihi iiPfriiviiii'’ mm'* i.ud Oj» thi \V**:Uorf’ rMiai i. A 
grceiiish-coloured oil is expressed i ojo the seeds, wlneif 

nst'd tor hurtling by the peiorer el i'*.*. s, and i-: an 

applicr'Uou for* rheuniatisuit cither eiouo or iiiioed v it i ai* 
e'iual portion of llydiiucarpus oil; it is also usetl a an iO ph 
cation to oxarthetnntons ernpti‘'un, an’ 
it'* Cjuduevnui seeds, b* ai 


(ha eds oon, d* 4 
:]ir*erow s are apid i d 
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hf to hasten .maturation. • At Pondicherry the oil has a 
X’eputation as a specifib for scabies, and according to Corre and 
Lejanne, it has been tried unsuccessfully at the Saigon hpspital 
as a cicatrizing agent. The Annamite name is yao-nionoii, 
Tlie* pounded bark is applied to. swelled testicles. The tree 
when wounded exudes a small quantity of bright green resin,, 
which is not collected, nor does it appear to be made use of in 
any way. This substance is soft and entirely soluble in recti¬ 
fied spirit; it has a parsley odour, and has been confounded 
with Tacamahaca, the^exudation of C. Calaha^ not a native of 
India. Rheede says that the resin is. emetic and purgative; 
liis expression is, Hhe tears which distil fronV.the tree and i'ts 
fruit tliis is quite correct, as small tears of resin may often 
bo. seen adhering to the fruit. 


Description. —The fimitls ovoid or round, and green- 
r.h-yenov/ when ripeit varies in size; .on old trees it is 
often as large as a bantam's egg; the pulp surrounding the 
nut dric.s up when the seed is mature, and the previously 
smooth skin covering it becomes brown or black and mucli 
wrinkled; the endocarp is hard, woody, and white, ns thick 
us the shell of a filbert; within it is an imiei' endocarp, soffc^ 
avid corky, of a red colour, thicker than the woody shell 
towards the apex of the fruit, but gradually becoming very 
thill towards the base, the inner .surface of this layer is highly 
polished. The seed is of the snrue shape as the nut; it is very 
oily and has a rancid taste; it consists of two hcmiaplierical 
cotyledons very cloS''.ly united ; under the microscope a stroma 
of small ovoi»l cells is .*^oen, through which uiimorous largo ves¬ 
sels Jouded vvilh green oil run in a longitudinal direction. 


Olmm- id —The n .sin melts easily and dissolves 

coi'iph-trdy ill alcoliol- ru oiding to SoTnnioc it does not yield 
uiab.elliforone by dry distillaiiou. The oil of the almonds is 
gpociiish yrllow, bitter and arom-utic, gr. 0-i)4.2 ; it soliuifie.i 
jl + (b'.poic.) 'J’he froslr kernels 0 X 11 mined by one of ns 
gave off per cent, of water in drying, and ilie dried kernels 
atlorded 08 per ecut. of oil The oil was greeuish-yeduw, bitter. 
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^^Kiragraiit; sp. gr. 0-9315 at 1G° C.; it commeueed to congea 
at 19® and set at 16°. The saponification equivalent was 285'6 



The oil yielded 90*85 per cent, of fatty acids, sp. gr. 0 923/ at 
16° and 0*8688 at 9Q°, melting at 37'^-G, and possessing a com¬ 
bining weight of 283. If the oil be shaken up with a diluted 
solution of soda, and the red alkaline liquor be precipitated with 
’an acid and then shaken up with eth6r, the ethereal extract leaves 
on evaporation a green crj’stalline residue having ‘the odour pi 
melilot and a bitter taste. The odorous crystalline body is 
also rernoyed by agitating tile, oil with 85 per cent, alcohol. 
The oil is non-drying. Exposed for one month to the air.at a 
temperature of 14°—20°, ancl for eight hours in a water-oven 
kept at the.boiling point, the oil did not increase in weight. 
Treated according to Reichardt^s distillation process, the oil 
yielded only a minute trace of volatile fatty acids. Three drops 
of sulphuric acid added to twenty drops of oil gave a red colo¬ 
ration with orange streaks; after stirring an orange-l^rowii 
mixture was produced. AYith nitric acid a chocolate, brown 
mixture was formed. A residue soluble in boiling water was 
obtained which had the f)eculiar odour of coumarin, but it did 
not yield any crystals of that substance. The oil must bo 
classed with the cotton seed group of fixed oils. 


Commerce —Tlie oil under the name of Laurel nut oil is 
ex])ortcd from Southern India. The exports from Travancoro 
for the past five years had the following values:—1882-83, 

• Rs. 74,314; 1883-Sl, Rs. G8,TG7 ; 1881-85, Rs. 4"^,997i 1885- 
8G, Rs. 78,845 ; 1886—87, Rs. 57,148. 'I'lio tall? vaUmliou 
of the oil is Rs. 8. per cwt. as against Rs. 11 per cwt. for 
Cocoauut-oil. export from Alleppy in 1886-87 was 63 

cwts. In Bombay it is not exported, but tlic countrv-pi cqdo 
express it ior burning, and use it modicinally. I*u Ceyleii it is 
known a.s Domba oil. It is chiefly exported l j Biu’mah, m hero 
^ it fetches a comparatively high price. 


Calophyllum Wightianum, Wall,, Wi^hi. Ill 7 , 
128; Jc. 100'. Sira. Puunai [Tinn, c oJ Mid.). This irco is 
aljuudant in Cauara, v/herc it ib ortiled Bablics and exo-nds to 


Tjsiixsrii einriA cejl 

' Tho glim occurs in largo ^ 

yollowisli colouji’ ; it is of horny texture, so-mewliat' 
brittlo, without odour;, the taste is'soapy. When placed in 
water it gradually softens, and finally disintegrates into a fine 
granular matter which floats in tho form of flaky particles of 
a dirty white colour, and numerous oil globules which gradually 
collect upon the surfacethe water dissolvcs a small portion. - 
aiid becomes slightly viscid. 

Calophyllum tomentosuni, Wvjld, Beddome FI 8yl. 
iKxii., t. 2; JVight. t. 110. Poon ( Eng.). A tree of the' 
’Western Peninsula and Co^doti, in Marathi Punai, yields a guru 
\vliich is black and opaque, and much mixed with pieces of 
corky bark; it has a feeble astringent taste, and is very soluble 
in cold water, to which it yields a yellow brown solution exhi¬ 
biting a strong blue’fluorescence. Alum followed by carbonate 
of so«la throws down apparently some of the brown colouring 
inatLor without interfering with the -fluorescence, as after 
pnmipitation the- solution although lighter .in colour is very • 
strongly fluorescent. 

A solution purified by alum ih this way has its fluorescence 
immediately destroyed ])y acids and restored again by alkalies. 
Examining its absorption sjioctrum.it is found that while fluo¬ 
rescent the solution gives a br»>aU absorption band at the 
violet end of the spectrum extending to about G. ; this band 
disappe:tr.s on dostruyiug the fluorescence by acids, but re¬ 
appears on the addition of alladies. .Tho solution of the gum 
does not appear to rotate polarized light. Tlie gum-itself com¬ 
municates .only a very faint fluoresce uce to recti fled spirit. 

{fjl/Oil.) 

CAMELLIA THEIFERA, 

Fig. — linti. 8oc. XXll., t. f 1 ; Bcufl. and'Trim. 
dk Tea plant (Eutj.), Thcicr (Jr.). 


translucent irrofrular 


Sl 



i^ancoro. 
mps of a 
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b-~Upper Assam, Cacbar, China. Cultivated elsewhere 
Fe'/’nacnZar.—Cha, Chai. (Jnd,) 


History, Uses, &C.—There is reason to believe that thq 
use of tea was unknown before the Christian era. This has 
been accounted for. by the fact that the districts where the 
plant grows wild were not till then annexed to the Ohiuoso 
Empire. Its Oingin, like that of many other useful plants> 
has formed the subject of an interesting myth, which attributes 
its discovery to the Buddhists in the latter half of the fifth cen- 
tury. According t-o a Japanese legend related by Kaempfer, 
the patriarch Bodhidliarma, who died in China in the year 4P5 
A.D., was so devoted an ascetic that he denied himself even 
natural rest. Being one dJy, however, overcome by sleep, he 
felt, on awaking, such keen remorse for yielding thus weakly 
to his lower nature, that he cut off both his eyelids and flung 
them on tho ground. From these sprang*tho tea-plant. Tho 
holy man partook of its leaves, and found to his* surprise that 
.it endowed him with fr^sh vigour to renew his meditations. 

0 communicated his discovery to his disciples, and taught 
t eiu that method of using the leaves which thenceforward 
ocamo generally pnictiscd. The first mention of tea in Chinos© 
annals is in connection with a tax imposed on it in 7i}3 A.D. 

le itfercnce to it occurs in the account of the travels of 
wo a omedans in the ninth century. Europeans, how’cver, 

. o not appear to have acquired any knowledge <>f tea until the 
at ei lalf of the sixteenth century, when it is noticed by 
amusio, van Linscholen, ai>d Botoro. . Later on, it 

was again described by tho Jesuit Trrgault and by Oloavius. 
t IS generally supposed that it was first brought to Europe by 
utch East India Company during tho first lialf of ilie 
Bcvonteenth century. Tlie leaf reached Paris iu 1G35, and llic 
I'll was plantcj tihoro in tho Rojy al Gardens in 1058t Russia 
ist obtained tea in 1(J33, through Starkow, the ouvoy to ilm 
Altyu Khan, who oiitrusted him with two huiidi<’d 
paclets oi’ that commorlity a tribute for ike Czar. 8i 'U‘kc‘\v 
Jc said fco liave considered it as wa ? ihle.ss, and b huvr: 
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largc of it very unwillingly. It found, however, groat favour * 
with tho Court at Moscow, and soon became a national 
beverage. As regards the introduction of tea into England, 
the following are the most important facts to be considered. 
Ihe first English, vessels which ever sailed to tho East and 
back belonged to the expedition under Lancaster, despatched 
by the London Company in ICO], soon after the grant of its 
original charter.^ None of these vessels returned homo until 
aftei Elizabeth sdeath. Iftea, therefore, reached England during 
her reign, it musfchavo come from the East through a, foreign 
channel. It has. been supposed' by some that tea was first 
brought over to England from Holland by Lords Arlington 
and Ossory in 1060. A treatise, however, by one Thomas Gaiuray. 
a retailer of tea, who wrote during*the Commonwealth, proves 
that it was already in use amohgst tho English some years 
provion.sly. He states that “ in England it hath boon sold in the 
loaf for SIX poundH,*Hnd .sombtimes for ton pounds tho pound 
weight; and in respect of its,former scarceno.ss and dearness, 
it hath been only used as a regalia in high treatments ■ 
and entortainmonts,' and presents made thereof to princes* 
and p-ai.dees till tho year 1657.” ' Later on in 1660, an Act of 
I'arliamont was passed, imposing a duty -of eight pence on 
eveiy gallon ot tea made for sale. In the same year, also, 
Valler^ tho courtior-poet, wrote the following lines on tlio 

occasion of the marriage of Charles II. with Cathoriuo of 
Bragan^sa: • 


Tlir host of queens and best of lierbs we owe 
. To fbat holt! nation \?lio tlie way did show 
To the far region wlicre the eun doth rise, 
AVliose rich productions wc so justly pii 4 e.” 


From theso facts wo may conclude that tea was firsi, intro- 
diiccd into England flirongh tho Portugucso boCorc the your 
16o7. It is, however, highly improbable that it was long 
hoforo that dato, for until then it nppems only a.s a very senreo 
and cxpu-imivo luxury, and not mentioned by a single earlier 
Englrsh wiiter. [T>in:l/ Jji itli.) 
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lero aro two ’ woll-iiiarkcd kinds of toa dktingiiitslied as 
black juid green, of each of which wo hav'e several cojtimerciar 
varieties. Thus, of* black teas, the best known, sorts are 
Congou, Souchong, Oolong, Pekoe and Caper; and of green 
teas Hyson, Hyson-skin, Young Hyson, Twankey, Imperial 
and Gunpowder. Many teas arc scented with the flowers of 
the orange, rose, jasmine, sweet-scented olive, &c. * The finest- 
teas, some of which sell for as 'much as 60s. per lb., are con- 
summed by the wealthier ^classes in China and Russia,'and to H 
small extent in India.. These teas are not manufactured in 
India, The various kinds of tea are all prcpai’ed from the 


same plant: thus, green tea consists of the leaves quickly’ 
dried after gathering, so that their colour and otlier characters 
aro ill a great measure preserved; and black tea consists of 
the loaves dried some time after being gafliered, and after 
they have, undergone a kind of fermentation, by which their 
original green colour is changed to black,^ and other important 
clamgcs produced. It should be noticed, however, that much of 
the green tea is coloured artiticially with a mixture of Pru.ssiau 
bliicf and gyp.snin, or indigo and gypsum, to which a littlb < 
turmeric ia sometimes added. 

Both black and j^reeu teas are frequently adulterated With* 
the leaves of other plants. The colour, odour and taste of 
both gieoii and black teas are comminiicated to hot water, an 
iiitusion of the formed having a more or loss greeiiisli-yollow 
colour, a peculiar aromatic odinir, and an astringent fecblv 
pungent and agreeably hitter taste; while an infu.siou of the 
hitter has a dark brown colour, a somewhat similar but gene¬ 
rally less agreeable odour, and an astringent, bitterish, but 
le-.s pungent trtsfo. Tho iirincipal use of tea is' to form on’ 
agreeable, dighily tjjtimulating, sp'ithing, and refreshing bover- 
uge. It wa*^ uUo formerly belie' ed that tea,dV(OiL (ho //u dro 
it contained, had the effect o*’ diminishing iJio vasto of Die 
bod\, and as auI>staiico Ihai does thiF, neca s^ariiv 
food, it was regarded' as indireoiW imlriLivo , but Hr [‘khsard 
»Sinich .diowu tliai, on f bo tea iiu j'i asis t!ep 

bodily waste by acting as ?i r‘Spiroiorv • xcitaid, in t-Hier 
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s, • From containing gluten,, tea Las also' been regarded as 
directly nutritive, but in the ordinary mode of making tea 
this substance is not extracted to any amo«nt. The action of 
ten is thus described by Dr. Smith ;-*-“It inereas,es the assimila¬ 
tion of food both of the flesh and heat-forming kind; and 
with abundance of food must promote nutrition, whilst in the 
absence of sufliciont food it increases tho Vvaste'of the body.'” 
Tea is also a powerful astringent, and should not, therefore, 
bb taken nntil some tiine after meals, as. it is likely to produce 
dyspepsia from-the combination of its tannic acid with the' 


gelatine of the food and the production of an insoluble 
taniiate ; for the same reason if taken in excess it is Hkoly to 
cause constipation, 'l^a should not bn taken as a leverage by 
those who suffer from wakefulness, or by those who are liable 
to hysteria, or jialpitation of the heart from valvular disease. 

As a nervine stimulant tea may bo taken with advantage for 
headache and neuralgia, and in other aSections caused by 
exhaustion of the system from depression of nerve’powey., 

If .s effects as a nervjno 'stimulant are duo to tho theim contained 
in it. (lientl. and Trim.) 

Pratt’s e.xperimeut3 with theine seem to show that the 
•motor nerves arc not ulfected by ithe surrounded one crural 
nerve of a frog^with a paste of theipc and water, and initatod 
the spinal cord, when both legs responded with uniform 
alnrrity. Pr.att also., found that when the left .sciatic nerve ol 
a beheaded frog’ was surrounded by a paste of theine and'water, 
.after fen minutes, irritation of the fight foot produced reflex 
movements, whilst irritation of tho left foot failed to elicit any 
response. T. J. Mays ( rohjclinic. Sept., 1887,) has showu tlmt 
in tl.eiue '.VO po ise.'.s an agent which exerts no injurious action 
upon tho organism, even when administered i.i large doses. 

.!.> obtain tlii.-i effect of theine la, found subcutaneous injectiou 
Bulfieie/it, and in locul neurfdgias he injected as much as 1") 
eentigr.immes wi(h e.v •< Ilont re.sulis. These injections were 
rcp. ated daily for 21 days in obstinat.- cases with the ofTcct of 
entirely .subduing the p: in; tli<y eausod no local ii rituti'Si, nor ' 
did ihev iiuerfert;' in any vv.iy witli the’paiii-nt’s appiitlto or 
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liim sleeping. For subcTiittineous injection tlieino 
should 'be combined ■ with an equal portion of benzoate of 
sodium, which greatly increases its solubility. Pratt and others 
have shown that muscular .fibre when brought in contact with 
theine, becomes strongly contracted, but it is uncertain whether 
this effect is produced by coagulation of the myosin or not. 
In muscles which had been soaked in curare until tjie nerves 
were killed the.same rigidity was produced. 

Ill comparing tho physiological effects of theine and caffeine 
upon the excretions, it has been found by some experimenters 
that the former does not affect the elimination ot carbbnio 
acid, while- tho latter diminishes it, as well as the discharge 
of urea, uric acid, and water, in a larger proportion than 
theine. Caffeine also is said to increase the watery constituent 
of the urine, whilst theine diminishes it. However this may 
bo, it is a matter of familiar observation tliat the effects of tei*. 
and coffee upon tho-system arc by ••no means identical; for 
while coffee causes wakefulness as well a.s tea, in the former case 
it is rather a pleasing iusoinuia, not unlike, tluit occasioned 
by small doses of opium, tranquil for the most part, and filled, 
with pleasing reveries : wliile tea, on the other hand, induces 
in oaio who’in vain endeavours to sleep after* its use, a* state 
of tension of the nervous system which is in the highest 
degree distressing. Upon almost every one .coffee acts- a.’ a 
. stimulant which is more or less cordial^ llusliing tho face and 
rendering tho pulse fuller, but such ^effects never follow tlio 
use of tea as^direct consequences. li is seldom that a single 
indulgence in strong coffee induces tl)at nervous agitation 
and tremulousness and impaired muscular power whicli aro 
ordinary effects of strong tea; and imless wo are greatly 
•mistaken, gaslralgia and other neuralgic * affbetien.s-are mucla 
more frequent among- lea-driiikia's than coiloe-driuk-ers. It 
is very true that some of these app.arent differences may bo 
.explained by the fact that tea is generally taken with only 
a small modleuin of cream or milk, while coffee is as eumiuoiily 
used witb*a large proportion of one or both. Indeiil, in 
Frauei- where coffee i> tin* nniver<:\l breakfast drinl^, d is 
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^ m^smixed with a great* excess oT’inilk, and is used pure 
chiefly after dihneiv when the presence of food in the stomach 
letards its absorption -and modifies its action. It is however 
Customary for those who liave mental or bodily work to: 
])orforDi before breakfast, to take a cup of ^^black coffee 
iin'mediately on leaving bed. 


Tbeine and caffeine do not fully represent the sources fron> 
which they are respectively obtained. Tfie identity of these 
alkaloids in their physiological action does not imply a 
.simiUir .identity in tea and coffee. As little should we bo 
entitled to infer that all alcoholic drinks produce identical 
effects because they aW contain alcohol as their chief con¬ 
stituent. It is just as certain that tqa and coffee differ in their 
action upon the human system as that Rhenish or Bordeaux 
\viiic acts very difFerently from whisky or brandy^ although in* 
all of those licjuors th(5 common cause of their effects is 
.alcohol. Moreover, not only are theine and Caffeine ph^’siolo¬ 
gically identical, but so are guaraniue, cocaine, and theobromine 
witli them and with one another; and yet the operations of 
giiarana, coca, and thcobroma are different from one another, 
and from tlu^sc of tea and coffee, in important particulars. It 
\s nn(|n(^stioiiably a fact of the liighast possible interest that, 
all of these vegetable pipdncts, which aro used by difforeiil^ 
ruicl remote nations, sboulJ contain identical proximate prin- 
oiph'.s; but whihi we thus are led to admire the universality 
of ifliysiological laws, we should not lose sight of the peculia¬ 
rities which distinguish these important articles of human 
food froru oue another. [Still/ add MaUch,) 


. Chi rdical —Fruin some exjioriments made, by 

ith fresh tea leaves, Vv'hicli l\ad been dried by exposure to* 
air, and vvlnch bad not l)ceu ,Bubjcrtcd‘to any manufacturing' 
uperat'ons, il would n])j)Cor ihut gallic acid exists in the frc^li 
leaf in only minuU tracer ; but as the leaf during inatuifaciuro 
ot lea is cxpos<‘iJ to a higli teiiipcraturc, it i^ poseiblo 
iiui!. the gallic acid iti rrentiuaaial \cu •may be {u’oseut to a 
hvr!«er c\tee|. Ueg’arding Ui ri.M.''(in, no dirjlincl i^ e lieedh*- 





TERKSTIKEMIA CEJi. 


1 




crystals could bo obtained, tliougli a principle similar 
to it. is present. - 


In the last edition of Bloxam’s Chemistry it is stated tho 
aroma of tea does not belong to the fresh leaf, but is produced, 
like that’ of coffee, during the process of drying- by heat, 
^yllich develops a small quantity of a‘peculiar volatile oil 
having powerful stimulating properties. The freshly dried 
leaf is comparatively. so rich in this oil, that it is’not 
deemed advisable to use it until it has been kept for some time. 
AV^e have found that freshl}^ gathered leaf which -has been 
dried simply by exposure to nir possesses in rt marked degree 
the aroma of n^anufactured tea. Our experiments would load 
ns to infer that the bouquet of tea is not solely dependent 
upon this volatile oil, which exists ready formed in*the‘leaf. 
but is also due to tho development by the action of heat, or 
some principle present in the leaf, of another odorous principle, 
and that the temperature necessary for tho production Of this 
secondary odorous principle need hot exceed 100° Fahr. 

Begfirding the use of freshly manufactured tea, thoro 
appears to bo an idea among some teai-plauterS that the use 
of tho freshly manufactured article causes dysentery, but we 
arc not in possession of tlu3 data on w’hich the statement is 
founded. • . 


A sample of tea baYk contained 1*2 per cent, of theiuc, a 
inucli lower amount than is usually found in the loaves. 

Alanufacturod tea contains a volotih^ ollj jail otiuuiic and jfJlie 
acidsy qn 'cciln, arid the so-called hofu ir urUly aliro the alkaloid 
ih 'inn said to be identical with calfoino obtained fi'oni cotTee, 
and with tho alkaloids of cocoa seeds, guarana, Puivtgiiay tea, 
and kola nuts; Uiore recently zaniliine and another alkaloid, 
theophylline (dimetliylzanthimr) have been dicvovc-v in it. 
^Iheine and cn 'kduc are trimethylznnt hiue. Zarf tin no is found in 
muscles, and alon^ with creatine, ai^sists rniscular povver; 
they are pr«HiUv to * f mns<‘ular li’h - ^a currcncc of 

xautiun'*- in er; .d-ovai by iosoky in 1^^ ^ \ Ztdfr. Th jft. 
^ vin., kosscl Bi r. dr:r. d. ufErnn/ id . ; 
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_ P- 2164,) described a new base wbicli he named thco- 
p/njlline, very similar in character to theobromine.' It melts 
at 264° C., and sublimes at a temperature above its melting 
point. The crystals are larger than those of theobromine, but 
have the same chemical composition. Theophylline forms 
definitely cry’stallizabje salts ^t'ith hydrochloric and nitric acids, 
platinum chloride and gold chloride, as well as a crystallizablo 
sparingly soluble double salt .with mercuric chloride. Its' 
formula is H® N* 0®. ■ 


*8L 


Battershall [Food Adulterations) gives the following as the 
results of tho analysis b^Ainerican chemists of sauiples repro- 
seuting 2,414 packages-of Indian teas ;— 


• 

Per cent. 

Average 
per, cent. 

Moisture ... 

5-,83 

to 

G-325 — 

5-938 • 

Extraqi. . 

37-80 

>> 

40-35 — 

38 841 

Total ash.. 

5-05 

y» 

6-024 — 

5-613 

Ash soln‘bI(>in water... 

,3-122 

yy 

4-280 — 

3-546 . 

Ash iuaoluKle in water. 

T-89 

ty 

2-255 — 

2-092 

Ash insoluble in acid... 

•120 

yy 

•296 — 

•177 

Insoluble leaf. 

47'] 2 

yy 

55-87 — 

5l-,91 ■ 

Tannin . 

13-04 

ft 

18-868 — 

15-323 . 

TLcjne.. 

1-88 

yy 

3-240 — 

2-736 • 


Dr. B. H. Paul and A. J. C.ownley (Pharm. Journ., Nov. 
lPi'/(,1887,) give tho following intorestiug account of an inquiry 
unilertaken for tho purpose of ascertaining tho circumstances 
that determine the differences of “stvcaigth” in tea:— 

_ "One of the points to which wo directed our attention wiis 
tho extraction of tho tliciuq in such a way that precise analytical 
results could bo obtained admitting of acomporison of different 
kinds of tea in jeg.ard to the percentage of thoino. After several 
trials wo found that tho method we had previously adopted for 
coffee was capable of furnishing sati-sfacto-y ro-sults, and that 
with ctii'L'tiil iiiampulation the amount of tlieinc in tea could 
ttiuii bo dcb.ruiiiicd with t ousidcniblo uccurucy.. 
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purpose 5 grams of powdered tea is moistened 
with hot water^ well mixed with one gram of hydrate of* 
lime, and the whole, dried on*a water bath. * The dry residue is 
then transferred to a small percolating app'aratus. and extracted 
with strong alcohol. The clear liquor is to be evaporated 
to remove alcohol, and the remaining water solution, measur¬ 
ing about 50 c. c., mixed with a few dj'ops* of dilate sulphuric 
acid, which separates a trace of lime and partially decolorizes 
the liquid. After filtering the slightly acid solution, it* is 
traiKsferred to a separator and well sha*ken with chloroform, 
which gradually abstracts the theine. This part of the opera¬ 
tion requires particular care, for though theine is freely .soluble 
in clilorofonn it is necessary to shako the acidified water 
solution with several successive quantities of chloroform in 
order to remove the whole of the theine. Unless, the 
quantity of theine is very largo, about 200 c. c. of chloroform 
will be sufficient for 5 grams of tea, and that should be used 
in 5 or 6 sopai*ate portions, testing the last portions by distill¬ 
ing oif the chloroform in a weighed tlask until it is found bliat 
there is no more theine taken up. The whole of Iho chloro-* 
form solution is then to be placed in a stoppered separator and 
sliakon with a very dilute solution of caustic soda. This v;ill 
remove a small quantity of colouring matter and rench r the 
theine solutiou quite colourless, so tliut on distilling off tho 
elioloroforra from a weighed fiask tho theine remains in a 
condition fit for weighing. ^Vhcn the oj>oration is carelully 
carried out, the theim will be perfectly white. In this way wo 
have been able to obtain results of great o.ijiforraity. 

Our first experiments were made with Indian and ringnh 
tea, the general result showing that both kinds containoil a 
much higher percentage of thoino than has hitherlo boon 
goTierally supposed, and that the varia tion in ilio anionut- of 
this substance was not considerable. In ih’s ro gioet, In^wuver, 
there seems to bo a marked difi’c ronco l)iU\\ (‘on tea ami eofieo; 
tho amount of thciim in tea is by no means a couf'-iant quun-* 
t»ty, and, so lal* as the tea ol iiulio, and Co}'lou is e.oiicerm.'d, it 
varies from 3*22 to I'fib per cent. This b lakiug the tea in 
24 

y 
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is met wiili 
results of our 


ordinary air-dry condition in which it 
commerce. The following table gives the 
determinations in twenty-eight samples that were selected for 
this purpose as representing a wide range of quality, as may 
be understood from the fact that the prices realised by the 
corresponding parcels in public sale varied from 7d, to 3s. 
per pound. The sample No. 10 was tea oi exceptionally fine 
quality, that was valued at Gs, or 7s. per pound, and the 
sample No. 4 consisted of the liairs detached from the leaves 
in sifting :— 


i 

* • « 

Approximate 
eloration of 

Moisture 

Theiiie per cent. 


place of 
growtlu 

per cent. 

Original 

Ten. 

Dry Tea. 

Cay Ion 7Va. 

Ft. 




1 Pr'nhroB.;...!. 

2 F. L. C. 

2,500 

6-.8 

6-0 

5-Ci 

4*50 

4*56 

4*54 

4-89 

4*85 

4*80 

a Nalsalrna . 

300 

4 UuirB from tea lc(!ives. 

. 

. 6G 

2-40 

2'57 

D llardonliaisli Pekoo . 

6 Wf^odfltock Pekoo Sou- 

3,500 

3*8 

4*08 

4*24 

choDg . 

4 200 

3 H 

3 * 4:1 

8*57 

7 jRtulolla Broken Pekoo ... 

4,800 

4-0 

4 10 

4-30 

8 Morton Pekoo .. 

400 

. 4*2 

3*98 

415 

U Penhros Broken Pekoo ... 

2,500 ' 

C-4 

4 01 

4*90 

10 StmtlielUe Ofangc Pekoo. 

2,O<)0 

5 4 

4*10 

4*33 

11 Nabalma Orango Pekoo... 

300 

5-4 

400 

4 29 

12 Venture Orango Pokoo ... 

4,300 

5*4 

3-*74 

3 <V> 

13 Ht. Leya Pck(»o IJuat . 

4,000 

5 0 

3 40 

3*00 

I t Venture Pekoe Souchong. 
15 Vovituro Broken Orange 

4,30U 

4‘8 

3;40 

3*57 

Pekoo .. 

4,300 

0-0 

3 98 

4 26 

18 Calsay Ptkoc Souchong... 

5,000 

02 

3*22 

3-43 

17 Venture Pekoo. 

4,300 

5*0 

3*48 

3-08 

18 St. Clair Or.nnge Pokoe ... 
Indian Tea. 

4,200 • 

4*0 

3*i)0 * 

4*09 

19 Pekoo fipa, picked out ... 


7 ■ 

4 27 

4*02 

20 Broken i^koo . 

21 Pekoo .. 

22 Oraiigo Pekoo . 

23 Pekoo. 


7 00 
G-40 

4- SO 

5- 00 

4-.jS 

4*10 

4 06 
4-48 

4-81 

4-.44 

4 89 
4*74 

24 Br-iken Pokoe. 


4-SO 

8 70 

3*95 

2G Pnkoo.'... 

1 . 

5 VO 

3 00 

3-80 

20 “ Weak ‘ ioa .. 

1 

O-bO 

1 06 

4*35 

27 “Siring ' ten. 

' 

5-80 

*4*18 

4 43 

28 Mu' ui'u .... 

•1 . 

j C-00 

3 04 

3*57 
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At prescut wo have’ not had an opportunity of examining 
many samples of Chinese or Java tea that could he accepted 
as authentic, but -so far as we have been able to judge the 
amount of theine is less than in the tea of India and Ceylon. 
But, so far the tea of India and Ceylon is conqerned, it is 
at least evident from the data above given, as compared with 
the prices urontioned, that the marketable value of tea is not 
to any great extent dependent on, or proportionate to, 
the amount of theine it may contain, however important that 
constituent may be in. other respects. Neither can the 
'^strength” of tea, as that term is generally understood, bo 
taken as iiroportionato to the amouut of theine. This is 
evident from the results of the analysis of the two samples, 
26 and 27, which were selected by experienced judges of tea 
to represent extreme cases of difference as to strength. llie 
amount of theine in 27 is greater than in 26, but to such a 
small extent that the difference in strength of the tea repre¬ 
sented by those samples could not be ascribed to the theine 
they contain. 


It appears to be much more probable that the strength 
of tea is chietly determined by tho amount or condition of the 
astringent constituent, tho precise nature of which* is at present 
only partially known. Moreover, when the mode of prepar¬ 
ing tea is considered, it is also probable that this quality of 

strength may be largely influenced in degree by t he mani¬ 
pulation 6f the leaves in tho process of manufacture whicli 
comprises stages of fermentation and heating in the moist 
state in contact with atmospheric oxygon, both of which aro 
conditions likely to induce alteration of material analogous to 
ordinary tannin. But before any definite opinion on this point 
can,be offered in places of the geiuwal probability a'oovc ‘Sug¬ 
gested, it will be uecossaiy to acquire a better knowh of 
the chemical nature of that constituent of tea kwes which in 
some respects resembles ordinar 3 ’ tannin. 

The coramercial value of ica Ls at present estimated bj’ a 
combined consideration of several rp‘’i :)rs. aTn‘?ni; whuTi app- ai - 
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counts to a considerable degree. In this respect the 
size of the leaveSj indicating their age and likewise the 
presence ol what is termed tip, consisting of the unexpand- 
ed leaf, buds, serve as indications by which tea is classed 
partly as .Souchong or Pekoe and partly als6 as varieties.of 
those kinds of tea. In addition there is' also the process of 
tasting practised by tea brokers. This consists* in preparing 
infusions of the different samples much in the same manner 
that tea is commonly used, and then forming a judgment as to 
tho value of the-samples according to the aroma, flavour, and 
^her characteristics the corresponding infusions. Tliis 
is an art that is practised witli a surprising degree of precision^ 
.«o that the results arrived at by diflerent operators agree in a 
very remarkable manner. In carrying out tho broker’s test, 
tea is ihfused for five minutes in boiliug water in tho propor¬ 
tion of about 4*1 grains to 3i fluid ounces of water, Tho 


inlusion is then ponrOd off from the leaves into m cup^ and tlio 
value of the tea estimated by its taste. In this operation the 
soluble constituents of the leaves are only partially extracted, 
and while more .perfect exhaustion of the leaves will give 
about 35 per cent, of extract, the amount taken out in the 
.ordinary broj^cr’s method of tc'stiug does not amount to moro 
than 20 per cent on tho average, Honco it is evident that 
attempts to value tea on tho basis of the total amount of 
extract obtainable by treatment with boiling water must be 
entirely fallacious and useless for any practical purpose. In 
respect to i,he amounts of extract thus obtainable from tea of 
differont qualities, there is not in real4.y aiiy such difference 
as Would afford indicaiions of the 'vtual diffor(.ncc. in value. 
Peligot and others have matlo determinationy of this kind, 
allowing that difhu’eot kinds of bhek tea yield from 24 io 47 
per cent, of extraot, or on tho aver: ge, o’4 to 40 per cent., but 
tijoso datri liavo little pr-»rjtie;il value., it is indeed* not by the 
perfect oxtruciion of tea that Uv value can be eatircated. This 
must be sought for within rho Ifiv as A extraction vdilchobicun 
in the ordinary mctliods of v^ing tea, ia the case in the 


brolrer’^H jneiho'.! cif testing, viiich i'oMy rrpresent« ordinary 
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^tico in tlie use of tea, though the infusion is then made 
stronger than it is generally drunk. - • • 


To obtain some idea of the extent to which the constituents 
of tea are extracted under these ordinary conditions we have 
made ti^nalyses of the infusion thus prepared, and have ascer¬ 
tained as a general result that the 20 per cent, of extract taken 
out by the iufusiun will contain about one-half of the theine 
present in the tea used. An ordinary breakfast cup of equally- 
strong tea infusion moasuving about- eight ounces ■would 
therefore contain two grains of theine or thereabouts. The 
rest of the theine is left in the spent leaves, and it requires 
repeated treatment, with boiling water to extract the whole 
quantity. This is no doubt ouo of the reasons why the 
amount of theine in.tea has been under-ostimqtcd in so many 
instances, since experimenters havo opci*atGd upon a water 
extract for its determination. In one instance we found that 
the residual leaves of tea which had been used in the cus¬ 
tomary manner contained as much as T7 per cent, of theine, 
aiid in another caso leaves exhausted as far as practicable by 
percolating with boiling water stUl contained as much as 0*13 
per cent, calculated dn the original tea.’^ 


Commerce .—Tho great tea-producing country is China, 
where it is said four millions'of acres of ground arc devoted to 
its cultivation, and tlio produce annually is estimated at nearly 
three thousand millions of pound^^* Teals also largely produced 
in Japan, Java, Assam and Ceylon. [Bcntl. and Trim,) Indian 
tea, which includes that A Assam, has how become an impc-rlani 
ariiclu of commerce, but is objected bo by many of tlio iintivoH 
of India on account of its being more astrigent thap tyhinu tea 
it is'chietiy exported to hlurope through Cf ilcuttu. J ho exports 
<luring tlio last threo years havo Ik ou : —In IdSo-G. bS’S 
millions of pounds; in 7>*’7 millioiih ; in IS8#-8, ’f 5 

millious, valued at 51 ^ lakhs of rupees. 

Tho folUjwiug tigui'cs slr -w Iho ]iereeiiUigo proportion oi 
imported into Gieut Britain in nnd iu Bi37from dideroBt 
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untrios^ and bear* witness to the increasing favour witli wliicli 
Indian tea is regarded in England:— 



China. 

British 

India. 

Ceylon. 

Java. 

Other 

Countries. 

1876, per cent. .. 

84-03 

14-99 

005 

0-78 

0*15 

1877, ■ „ „ 

53* 17 

31-15 

5-89 

0-32 

2*47 


*—Chemist and Drurjgist, Ap'il 1889. 


Gordonia obtu^a, Wall, Wight III i. 99, is a tall 
tree of the Western Peninsula from theConcan to Piilney lulls, 
and is called Nagetta by the hill people. The leaves have 
. been used in the Nilgiris as a substitute for tea; they resemble 
the tea leaf in size and shape, but may be, distinguished by 
their obtuse points. The leaves contain a crystallizable and 
Hublimablo alkaloid like calfeino to the extent of 0*04 pdr cent., 
also tannic acid, and an odorous body very much like that con¬ 
tained in ordinary tea. The ash is lower : 3*96 to 3*67 per cent. 


vSCHIMA WALLICHII, Chois, 

NoticI, iv., 562, t, GOO. 

Hab, —Eastern Himalaya, Nipal to Bhotan, Assam, Burma. 

Femur?f.^ar*—Chilauni, Makriya-chilauni {llind.). The Hindi 
names for this tree signify ''that which causes itch,^ " that which 
causes monkey’s itch.*” The part of the tree which has this 
effect is the bark, in which the bber-cells appear like glistening 
white needles which irritate the skin like.cowhage, which drug 
it resembles in being a mechanical irritant. The bark is^ thick, 
externally smooth, /jf a greyish-brown colour and very irregular 
surface, caused by deep fissures and exfoliation of portions of ‘ 
tho Buber; intornally it is of a reddiab-brown roh)ur and short 
fracture, and is rcmarkablo for a number of white glistening 
liber, cel Is about of an inch long, wiiich when magnified aro 

jcon to bo translucent and 8]iarp-|>ointod at both ends. The 
bulk of the parenc.hyinia conaisls of cells containiug much starch 
and a red colouring matter; 
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DIPtEROCARPUS TURBINATUS, Garia.f. 


Fig. — Roxb. Gor. PI. iii., 10, t: 213. 

Hab . —Etistern Bengal, Eastei'n Peninsula. 

DIPTEROCARPUS INCANUS, Boxh. 

.Hab. —Chittagong, Pegu. 

DIPTEROCARPUS ALATUS, Iioxh, 

Fig. — Giirtn.f, Fnict.^i iii. 50, t, 187. 

Hab. —Chittagong, Burma, Tenasserini, Andamans. Oil 
Tree. The oleo-resin, Garjan Balsam, Wood oil {Eng.). 

Vernacular. —Garjan-ka-tel {Hind.^ Bomb., Yeiiiuii- 

(Tam.). • 

History, Uses, &C.—Seventeen species of Dipterocar- 
pus are noticed in Hooker's Flora of British India as growing 
in India and the Eastern Islands, but the three placed at the . 
Lead of this article produce most of tLe Garjan Balsam of com¬ 
merce. The Balsam does not appear to have been made much 
use of as a medicine by Hindus or Mahometans, for we-Lav 
not found it noticed at any length in their standard works on 
Materia Medica. Under the name o£ Dubn-el-Garjan, a short 
notice of it will be found in the Makhzan. Ainslio mentions 
its use by the natives of Southern India in gonorrhoea. It 
was first brought proiniuontly to tho notice of Europeans by 
O’Shaughnessy in the Bengal Diaponsatory a aub.stitutc for 
Co]>aiba, but has never displaced that drug evon i?i India, 
.although favourablo reports of its properties Iiave from tiibu 
to tin;ie appeared in Mio Medical journals, I'ho eativos of tho ^ 
Ea^.t use it largely as a varnish, and for paying the p.eam,s of 
boats, as it is thought i.o preserve timber from Uae ravages of 
insects. Quito recently it has boon luought promiuontly to 
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iotice by Dr. Douf^ll, of tbe. Andamans, as a remedy for 
leprosy. According to that gentleman^ Garjan Balsam when 
administered internally and at tbe same time applied to tlie 
skin arrests tbo disease and promotes cicatrization of the 
ulcerating surfaces. In order to test the correctness of this 
statement, large quantities of the Balsam have been distributed 
by the Indian Government, but as far as we have heard the 
new treatment has not been a success. Dr. DougalFs direc¬ 
tions for carrying out the treatment of leprosy by Garjan 
Balsam include frequent ablutions with dry earth and water, 
and strict attention to fhe hygienic condition of the patient ; 
it seems probable that he has attributed eSects to the Balsam 
•which are in reality duo to- cleanliness and an improved 
hygienic condition. The method of extracting the Diptero- 
carpus Balsam was first described by Roxburgh; more recent 
accounts hav'o been published, but they do not differ in any 
.points of importance from his ; shortly, one or more good-sized 
cavities are cut with an axo in the trunk of the tree about the 
end of the dry season, a fire is then lighted in them until the 
w'ood is scorched ; arrangements are next made to catch the 
Balsam, which exudes very freely. Tbo oil is extracted yearly 
from the same trees, and according to Roxburgh, a good tree 
will produce 30 to 40 gallons during the season ; the surface 
of the cavity has to be occasionally cut away and re-burnt. 
Garji u Balsam has a stimulant action uponmucoas membranes, 
especially that of tho urinary tract, dnnng its excretion by the 
kidneys. Like copaiba it forms a conjugate glycuroiiic acid 
in the system which apj)ertrs in tb ‘ urine, and with nitric acid 
gives a precipitate of. gurjniiic acid easily mistakim for 
albumen, but distinguislic;d by its disappearing on the applica¬ 
tion of heat. Th( conjugalo ecid renders the urine antiseptic 
and prevents the dev olopinent of bacteria. ’ 


<SL 


Description. —The fro^blv-dr.twn Bal am is .an opaque, 
grey Iluid, wldcii when placed in the siui gradually sc'parates 
into two portioTis, tho upper.of which is a thick, vl aM iluid of 
a dark rihidlah brown colour, and transparent wJieu placed 
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gWoon the eye of the observer and the light, but when viewed 
1)V i\‘noctcd light it is opaque, greoiiishj and fluorescent. The 
luWer stratum consists of a thick, dirty white magma, and is 
generally rejected, although it is said to have the same medi¬ 
cinal |)roperties as the clear Balsam. The latter has a feeble 
copaiba odour, and a bitter aromatic taste; its specific gravity 
at IG‘9® C. is *964 ; it is soluble in pure benzol, cuinol, chloro¬ 
form, bisulphide of carbon, and essential oils, and partially so 
ill methylic, ctliylic, or amylic alcohol, in ether, acetic ether, 
glacial acntic acid, carbolic acid, or cnustic potash dissolved in 
absolute alcohol ; at about 130'^ C., it becomes gclatinons, and 
on cooling does not recover its fluidity. 


Chemical composition ,—The following account by Fliickiger 
and Hanbury is taken from the Pharmacographia :—^‘Ofthc 
Balsam 0*99 grammes dissolved in benzol and kept in a water 
bath until the residue oeasod to lose weight, yielded o'80 
grammes of a dry, transparent, semi-fluid resin, corresponding 
to 54*44 per cent., and 45*5() of volatdo matters expelled hy 
evaporation. 

By submitting larger quantities of the Balaam to. the 
usual procoss*of distillation with water in a* largo copper still, 
37 per cent, of volatile oil were easily olitained. TIh'WhI r 
passing over at the same time did nc-^t riMlden litmu- pa[)i r ; 
a dark viscid, liquid rosin remained in the >lill. 

'‘The essential oil is of a pale straw ef»lour, and le :• odorous 
than most other vnlatile oils ; treated witli chloride of calcium 
and again distilled it begins to boil at ^10^ C., ami passe . ov(T 
at 260® C., acquiring a somewdiat cmpyrounuiih; smell and light 
yellowish tint. The purilied oil has a sp. gr, f>f 0 915 to 0*914, 
it is but sparingly soluble in absolute aUohol or uflacial acouc 
acid, but mixes readily with amylic ■•Llcolfi>l. Xc'^'ording lo 
\\^cruer, this oil has the compositioti ^ 11 liki’ i it of ct paiba. 
He says it deviates the fay of polarised light t. tin* 1 1 i‘ 

that prepared by )ne of us iloviaUd strongly ir> th> ri rh . ilu^ 
re.sidual resin dissolved in b.: heiiig wiicdy tick •. 'I ' 

Oil does not form a crysl:. II comgM o ul with dr^ hrti- u l. l > . • 


miST/fy 



n IP TF no CARPED. 


<§L 


which colours it of a beautiful blue. DeVrij states that 
the essential oil after this ti'eatrnent deviates the ray to the 
right. 

The resin contains, like that of copaiba, a small proportion 
of a crystallizable acid, which may be removed by warming it 
with ammonia in weak alcohol. That part of the resin which is 
insoluble even in absolute alcohol, we found to be uncrystal- 
lizable. The gurjuuic acid may consequently be prepared by 
oxtractiug the resin with alcohol (*838) and mixing the solutiod 
with ammonia. Prom the ammoniacal solution gurjunic acid is 
precipitated on addition of a mineral acid, and if it is again 
dissolved in ether and afcohol it may be procured in the form 
of small crystalline crusts. Gurjunic acid, 0^^ 0°, accord¬ 

ing to Werner, melts at 220° C , and concretes again at 180° 
C.; it begins to boil at 2G0° C., yet at the same time decom¬ 
position takes place. By assigning to this acid the formula 
C** Q5 _j. 3 fjv? wliich- agrees well with Werner's 
analytical results, we may regard it as a hydrate of abietinic 
acid, the chemical behaviour of which is perfectly analogous. 
Gurjunic acid is soluble in alcohol 0*838, but not in weak 
alcohol ; it is dissolved also by ether, benzol, or bisulphide of 
carbon. 

‘^In copaiba from Maracaibo, Rtraii.ss discovered nietaeopaivio 
acid, which is proVjahly identical wiili gurjunic; tlic former 
however fuses at 206° C. 1'ho amorphous resin forming the 
chief bulk of the residue of distillation of the balsam lias not 
yot been submitted to exact analysis. Wo find that after com¬ 
plete dessication it is not .soluble in absolute alcohol." Pluckiger • 
has sinoo discovered (1878) in Garjau Balsam a crystallizablo 
iiidiDferoni resin, formula 0^ ; it mells at 258*8° F. and 

dissolves in .sulphuric acid with an orange colour. 

Cowvwcrc/^.—Garjan Balsam is not an article of commerce in 
most parts of India, but small quantities may be somotinica 
obtained in tho native drug shops. 'In Calcutta its price is 
from 3 to 5 rupe(‘S per maund of 80 lbs. L.%rge quantities arc 
exported from Mouhnein to Europe. The Government supplies 
liavr- b( f n obtaii r-d Irnin the Andaman Isl tuclf;. 
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SHOREA ROBUSTA, G&rtn.f. 

^^S^-^Bcddonie FL Sylu., t. 40. The Saul tree {Eng.). 

Hab, —Tropical Himalaya, Central India, Western Bengal. 
The resill. 

FemacaZar.—The resin, Ral, Dhuna {Hind., Beng., Mar.), 
Kungiliyam {Tam), Guggilamu {TeL), Guggala {Can). 

History, Uses, &C.—The-Sal tree, called in Sanskrit 
Sala and Aavakarna, is of interest from a mythological point 
of view, .as the mother of Buddha is represented as holding a 
branch of the tree in her hand wlien Buddha was born, and it 
was under the shade of a Sala tree that Buddha passed the 
last night of his life on earth. The small branches of the Sdla 
are used by Indian villagers to detect wdtches; they write the 
name ot every woman over 12 years of age in the village upon 
a branch ; the branches are then placed in water and left for 
4J hours; if any woman^s branch withers, she is the witch. 

lliis tree is very widely distributed throughout India, and 
is undoubtedly the source of the Rosin or Ral of Hindu and 
Mahometan writers on Materia Medica. Ral, in Sanslvrit Rdla 
and Sala^veshta, is regarded bv the Hindus asattenuant, deter¬ 
gent, and astringent, andissomotimes prescribed internally mixed 

with sugar, honey or trench'; as resin does with us, it enters 
into the composition of stimulating ])lastcrs and ointments; it 
IS also used tor fumigating rooms occupied by the sick. Tho 
seeds of the Saul tree are (?aten in times of scarcity with Mahwa 
flowers by the wild tribi's of India. Mahometan writers givo 
a similar account of its properties and uses. The author of the 
Makhzan-ol-Adwiya {vule article Kaikahrl notices the fact that 
more than one kind of Ral is uiet with, but names the Sakoh 
or Sal as the source from which the genuine article is obtained. 
In another part of his work (ruh; article Sukoh) ho desenbos 
the tree^ and says that wJien old the bark bccoines separated 
fVom the trunk by tho dcpixsit of Ral beneath it. Aiiislie ;non. 
tion.s three kinds of resin or daminar as common in the bazars 
’Jf Southern india, but in doubt as to the sources from 
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^J«r.«20oeiice 'the diaerent kinds are obtained. He observes tlmt a 
great portion of tbe dammar used in India is imported from .Tava, 
Borneo, Joanna, and soveral of the Soloo Islands. Tlie author 
of tlio Bengal Dispensatory, after conducting a sevies of experi¬ 
ments with genuine Siil rosin, pronounced it to be an efficient 
substitute for pine resin. In Bombay, at the present time, 
American rosin is to a great extent displacing Indian Hdl. Dr. 
Sakharam Arjun states [Bomh. Drugs) that ho has seen Sliorea 
resin mixed with sugar, given with good effect in dysentery. 
The oil of the seeds is extracted in Malabar. In the Wynaad 
Shorua Taliira, Roxb. {S. laccifera, Ueyne,) yields a fragrant 
rosin, known as Suftih^vm^ which is burnt as an incouse. 


Description Ral varies in colour from dark brown to 
pale amber; it is devoid of taste and smell; .sp. gr. DOG? to 
1-123, easily fusible, partially soluble in alcohol (83-1 per 1000), 
almo.st entirely in ether, perfectly in oil of turpentine and the 
fixed oils; sulphuric acid dissolves and gives it a red colour. 
By dissolving the rosin in oil of turpentiue and boiling it with 
a solution of potash until all the turpentine was expelled, 
O’Shaughnessy obtained a compound of resin and potash 
entirely soluble in water. The seeds liavo been examined by 
Church with the following result:—Water 10*8, albnmenoids 
8-1), starch 02-/, oil l‘J‘8, fibre I'd', ash 2-3 in lOO parts. 

Commerce .—Riil is imported into India from Singapore in 
casks and bales. Value, Rs. G per cwt. 


VATERIA INDICA, JJ.,,. 

Fig. —Beddomo FI. Sylv., t. 84; Wight III. i. 88, f. 80. 
J’iucy tallow troo (Fng,). 

Hab. —VVostcrri Peninsula. Tho rosin and fat. 

Vm-iuicular ,—The tree, Dupuda ; the resin, Vt llni-kuiinilivam 
{Tam.) 

History, Uses, &C.—The redu known as Vellai-kungi- 
liy till ha- lung been inxd by I he natives of Coudieru India 
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incense,’ and for making varnisbes. It is obtained by 
cutting notches in the tree, v/hcu it exudes and gradually 
hardens. Specimens differ much in colour, fragrance and 
density ; some being of a light greenish colour, dense, homo¬ 
geneous and vitreous on fracture, whilst others are amber- 
coloured, and vesicular. These differences apparently arise 
from the mode of collection; and the age of the trees pro¬ 
ducing them. It burns with a clear, steady light, giving off a 
pleasant smell, but very little smoke. With the aid of heat, 
and the addition of a small portion of camphor, it is soluble 
in spirit. Under the iufliionce of gentle heat it combines with 
’wax and oil, and forms an excellent resinous ointment. (Z^r. G, 
Billie* in riannacoixeia of India,) Valeria seeds yield a 
vegetable butter, known as the. Fincy tallow of Canara, or 
Malabar; this fat has a considerable reputation as a local 
application in chronic rheumatism, and might be used as a 
basis for ointments where increased consistency is recjuired. 
It closely I’t'Sembles the solid fats of OarrAnia and Bassia, and 
like them consists chiefly of solid fatty acids. It would, no 
doubt, bo valuable in the preparation of nitrate of mercury 
t)iutm(3ut. [See article on Garoinia {ndica,) 

(. hi mien I co )){—The seeds have been examined by 
M. M. H()hncl and \^olfl)aucv, who found that wlien air dried 
they ahorded 41)*2 pm* cent, of a greenish-yellow solid fat, 
whicli bleaches rapiilly on exposure to light and has a |ieculiar 
agroeablr. balsamic odour. This fat rapidly saponilios, and 
eousists of a mixture of fatty acids meltiug at 56®'G and 
S(*lidii’ying at 5 C. The mixture contains oleic acid, and 
tlO pev cent, of a solid fatty acid melting at dd^'8. {Chern, 
Centr, - Joovii , de Fltarni, et de Cliiin ,; Jonni. ( Aa tn. iSoe., J88t),'^ 

DRYOBALANOPS AROMATICA, 

Fig. — n.udc, Joarn. lU . Us^2, \ 7; //oy .> /V , 

Burueo Camphor {Ihtj.). 

Hab. — Huuiaj i I i- TUu« >- 
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eniacaiar .— Bhimseiii Kapur or Kdfur Bomb.). 



History, Uses, &C.—Sanskrit writers mention two 
kinds of camphor, Pakva uud Apakva (cooked and uncooked); 
it is generally considered that Borneo camphor is meant by 
the latter term. In the Rdjanirghantu oil of camphor is men¬ 
tioned ; this may refer to the Borneo camplior oil, or to some 
preparation made by dissolving camphor in oil. Mahometan 
writers describe the Borneo camphor as the best kind, and 
notice the way in which it is obtained by splitting the trunk of 
the tree, The author of the Makhzan-el-Adwiya gives a full 
account of it, and mentions the fact of several pieces of the' 
timber having been fti’ought to the Hughli, which when cut up 
into planks yielded a quantity of camphor. He also describes 
the way in which the oil is obtained by incising the treo- 
Bornco camphor is supposed by native physicians to have the 
properties of camphor in a much higher degree than ordinary 
camphor; on this account it fetches an extraordinarily high 
price. From the researches of FlUckiger and Haribury it 
appears that this camphor .was the only kind known in Europe 
in the Middle Ages and was the KcKpovpd of the later Greek 
'Writers, who obtained their knowledge of it from the Arabians. 
Camphor is considered by the Hindus to be hot and.dry, and 
by the Mahometans to be cold and dry, and to stimulate the 
brain and heart; it is prescribed in a great variety of disorders. 
The Hindus consider Borneo camphor to be aphvodisiacal, 
but the Mahometans hold a contrary opinion; both regard it 
as a valuable cooling application to the eyelids in inflammatory 
conditions of the eye. Aiuslie mentions the Dryohalauops 
camphor as having boen recently described by Mr. H. T, 
Colebroke, who was the first to determine its Botanical source, 
but wrongly supposes it to be the chief source of the camphor 
used in India. Mr. John Macdonald (1793) described the collec¬ 
tion of the carnplun' in Sumatra in the following terms:—^^The 
Sumatrlaos provious to their setting out in search of camphor 
discharge a variety of religious duties and ceremonies. They 
select old trees a..nd pierce lliein, if they yield oil plentifully it 
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I’esumed they cout^iin concreted camphor, which is found 
in small whitish flakes, situated perpendicularly in irregular 
veins, in and near the centres of the trees. The tree is cut 
down, divided into junks and carefully divested of its camphor. 
^J^he camphor is repeatedly washed and soaked in soapy water 
to clean it. When clean it will sink in water, and have a white 
glossy smooth appearance, tending to transparency After 
washing it is passed through thi-ee sieves of different mesh, so 
as to be divided into head, belly, and foot camphor : certain 
proportions of each compose the chests made up for the 
China market, where they are sold for £350 sterling nearly. 
An inferior kind is made . by boiling down the liquid oil. 
Sumatra affords annually from 15 to 20 piculs of 133J lbs. each, 
and more oil than there is at present a demand for.’^ 
Ri'search^s, n\, 19.) FHickiger and Hanbury in the P/^amaco- 
graphia say :—‘‘ The produce of a single tree does not, it is 
supposed, often exceed 11 lbs. A good proportion of tho 
small quantity produced is consumed in the funeral rites of 
the Batta princes. The camphor which is exported is eagerly 
bought for the China market, but some is also sout to Japau, 
Laos, Cochin China,. Cambodia and Siam.’’ In India it is 
chiefly used by the Jains to prepare an Aim' or sacrificial 
powder called Vaaakshepa ; this powder consists of sandal¬ 
wood, saffron, Borneo camphor and musk 


Dr. vStockman has proved that Borneo camphor lins exactly 
the same physiologictil action as laurel camphor. He points 
out that laurel camphor, borneol and menthol form a group of 
substances very closely allied to each other in physiological 
action, borneol resembling very nearly uionobromide of 
camphor in this respect. All are closely related to tin* alcohol 
group in their physiologic^al effects, menthol approaching tho 
latter most nearly; but as the number of hydrogen atoms 
diminislics there is an iiicronsed tendency to convulsions of 
cerebral origin. Borneo] and menthol howeven* diflbr from 
pure Gthylic alcohol in powerfully dilating the perijiher.il 
.“csels. Borneol is also n lesc irritating substanee Jpcally 
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laurel camphor, and can be given in much larger doses 
than the latter without causing untoward cei’ehral symptoms. 

Description and chemical composition. —Borupo 
camphor, also termed by chemists Borneol or Catn])hyl alcohol, 
is -somewhat harder than common camphor, also a little heavier, 
so that it sinks in water. It is less volatile, and docs not 
crystallize on the interior of the bottle in which it is kept; and 
it requires for fusion a higher temperature (198° C.). It has a 
somewhat different odour, resembling that of common camphor, 
with the addition of patchouli or ambergias* The composition 
of Borneol is represented by the formula q. It may 

be converted by tfm action of nitric acid into common camphor, 
conversely, as Berthelot has shown, Borneol may be prepared 
from common camphor by lieating the latter with alcoholic 
potash> The artificial Borneol has the same composition as the 
natural aHicle, but differs in optical power, and has therefore 
boon termed Carnphol. ( Pharmcccoyraphia.) An alcoholic solu¬ 
tion of Borneol examined by Dr. Lyon of Bombay proved to 
bo 124 ^ dextrogyre. Besides camphor, the Dryobalanops 
furnish a liquid termed camphor oil, which must not be con¬ 
founded with the camphor oil that drains out of crudo laurel 
camphor. I^his Bornean or Sumatran Camphor oil is called 
Bornecne, and is isomeric with oil of turpentine, C*® yet 
in the crude state, holding in solution Borneol and resin. 
By fractional distillation it may bo separate<l into two por¬ 
tions, the one more volatile than the other, but not differing 
. in composition. {Pharruarographin.) 

According to Dr. Btjckman laurel cjimphor may be converted 
into Borneo camphoi in the following manner:—The camphor 
is disHolvod in ether or some other solvent iudifferent to ( he 
action of Hf>dinm, and repeatedly treated with sudinm and 
tlicii with wnter. reaction i^ shown by the equation— 

2 O + Na Na 0 + C’o Nn O. 

Thrso ^r)clium conqKanuls are decomposed by water with the 
lonn.iMon of mr hcnlar (jiiantities of er[rn]>h(»r and htamcol 
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O + Na 0 + 2 H- O = 0'° 



0 + C*'' 0 + 2 Na 0 H. 

Tho solution of camphor and borneol so obtained is treated 
atrosli with, sodium and water until all the camphor is converted 
into borneol.. 


Commerce, —The quantity annually shipped from Borneo was 
reckoned by Motley in 1851 to be about 9o3 lbs., tho export 
from Sumatra was estimated by Do Vrieso at 10—15 quintals 
per annum. The quantity imported into‘Canton in 1872. vras 
returned as 3,159 lbs., value 42,320 taels, equivalent to about 
80.s‘. per 11). Ill the /Viinual Statement of the Trade of Bombay 
for the year 1872-73, 2 cw ^ of Malayan camphor is stated to 
have been importoil ; it was valued at Us. 9,141. The price in 
Borneo in 1851 of camphor of tinu quality was 30 dollars per 
catty, ‘ or about 95s. per lb. {Fhannocographla.) At tho 
present time, p^ood Borneo camphor is worth in India Rs. 100 
per lb.; an inferior quality is sold at from Rs. 70—80 per lb. 
An alcoholic solution of the latter examined by Dr. L 3 'on was 
al)oiit 21® hovoi^yre ; on this account ho thinks it must.be a 
mixture of Borneo and N^ai camphor, the product of Blame 
haUamifera (For a description of which, seo l^harma- 
co'jrapliia,) 


MALVACEAE. ‘ 

ALTHAEA OFFICINALIS, Ihm, 

Fig.— Bend, and Trim,, t. 35. Marsh IMallow (Fngn), 
Oiiimauve 

Hab.— lYmipcraLe climates. The flower-, pirpels. hriVLS 
and root. 

Ternacnlar ,—The flowers, Gnl Khiiiru (; ihe 
carpels, I’nkm-i-Kbitmi .v?, 7;? '".) ; the rcu ■, Hibhah-i-lxhirmi 
(/Vr5,, Ind*), 
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History, Uses, &C. A plant called AltLoea is men¬ 
tioned by Dioscorides,* and was held in great esteem by the 
Greek's and Latins t en account of its healing properties. 
Theophrastus says of Althma, Kai rju ot ficv cWBaiav, ^Ke'ivoi be fiaXuxrjV 
ayplau Kii\ov<n. Some Consider tho althaea of Theophrastus to 
have been Lavatera arhorea (the tree mallow), but as it is 
described as having yellow flowers (t.f., 19,1 this cannot be 
correct. Perhaps Abuiilon Avicenn'Hj Gclrtn.^ was tho plant. 
Ihe Mahometans describe Khairu as a suppurative and emol¬ 
lient ; they use the leaves as a poultice and for fomentations; 
mixed with oil the leaves and flowers are. applied to burns and 
parts bitten by veuemi^us reptiles. The root boiled with sugar 
is'proscribed in coughs and irritable conditions of tho intes¬ 
tines and bladder. The decoction is also used as an emollient 
enema, and in making ointments ; in short, with the Mahome¬ 
tans it is ns important an article of the Materia Medica as with 
tiic french and other Continental nations in Europe. Althcea 
is demulcent and emollient; its action is mechanical, inasmuch 
as it forms a soft smooth covering to the inflamed or irritated ' 
pai ls with which it comes In contact and thus protects them from 
friction, and allows tho process of repair to go on undisturbed. 


Description. —^The different parts of the plant used in 
India are imported from Persia. The floAvors have by some 
boon ntt.ribut'jd to^A. rrsra, but the carpels which rnay bo 
found mixed wilh tli(?m, have not tho membranaceous margin 
of that plant, and tho exterior calyx lias from 8 to 9 divisions 
insload of (1. riic calyx is thick*, and covered with simph^ 
liMirH, very (doyfly set, and arranged in star-like tufts ; tho 
ff nver has fi v(' petals, whieli in the dry article aro bluish green 
ai the liaso, the blades bfM*ng purple ; both calyx and flowers 
nr- mueilagitions. The r.>nt appoa>*s to bo the.same as tlio 
I’uii op(\'in article, but ii not decorticated, nor is it so plump 
and fro O om fibre, d he carpois are large and pubescent, and 
■ ii’c Irii ir.'ii 'rtikm-i-kirilinii. 


* Di'.o. :i’., l.'l. 
t I’l iiy L’", f t. 
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Microscojnc structure , —The cortex of the root is chioily 
liber ; the parenchyme consists ^partly of starch and partly of 
iiuicilage cells; stellate raphides .may be seen. The central 
portion is composed of wood cells^ scalarifonn and pitted 
vessels, and parenchymatous tissue. 

Chemical comix)sition ,—According to FUlckigcr and Han- 
bury, the mucilage in the dry root amounfs to about 25 per 
cent, and the starch to as much more. The former appears 
to agree with the formula thus diSering from the 

mucilage of Gum Arabic by one molecule less of water. .It 
likewise differs in being precipitable by neutral acetate oi lead ; 
at the same time it does not show the behavipur of cellulosi', 
as it does not turn- blue by iodine when moistened with 
sulphurio acid, and it is not soluble in ammoniacil solution ut 
oxide of copper. The root also contains pectin and sugar, and 
a trace of fatty oil. Tannin is found in very small quantity 
in the outer bark alone. Marshmallow root contains from 0*8 
to 2*0 {X)r cent, of asparagin, which is a widely dillused 
constituent' of plants; it crystallizes in large prisms or 
octohedra of the rhombic system, and is tasteloss and 
apparently destituti? of physiological action. The pooled root 
dried at 100° C. and incinerated affords 1*88 of ash, rich in 
phosphates. (Pharmacographia,) 

Commerce —The flowers, carpels and root .are lin])orttHl from 
Persia. Value, flowers, 2 annas j¥3r lb.; seeds, 1 annas ; root, 
4 annas. 

In connection with this drug may be mentioned the Allhda 
of tho Portuguese at Goa, a substitute for Altluoa; it is the 
root of Grewiu scabrophylla, Roxh, The drug' consist.s of tho 
young roots, tho largest being about as thick as (ho litilo 
huger. They are >lraight, uubrancluab anil liav'c a thin brown 
cortex covering a thick white parenchyma, in which are seen 
well marked yellowish medullary ray.^^, sprcudlng* Irom a tongli, 
woody, central column, tho diameter of which is ](\ss ih;\u tho 
semi-diamotor of tho white portion; e.\amin»*d innkn- iho 
microfacopo lurst of the cell.s of the paromliyrnu are seen to bo 
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with starch granules'; but some large ones contain muci¬ 
lage only. The central woody column abounds in large pitted 
vessels. Soaked in w^ater the root gives out abundance of 
mucilage having a faintly bitter'taste. When properly scraped 
and dried it is very while and apparently an efficient sub¬ 
stitute for the imported article. 

The roots of Hibiscus Rosa sinensis, Shoe-flower (Eng,), 
Kettuie de Cochin-Chine (fV.), tho Jasund or JjSsuq of Bom- 
l)ay, the Java of Hindustan^ Shappatliupii of Madras, Foul- 
sapattes of the French Creoles, and Java or Japa of Sanskrit 
writer.s, are also dried and sold in the shops as a substitute 
for Althaea. In tlnft Concan tho fresh root-juice of tho 
W’hite flowered variety is given in doses of two tolls with 
milk, sugar and cummin for gonorrhoea, and the root pow¬ 
dered is given w'ith an ecpial quantity of Lotus-root and tho 
bark of Eriodendrnn anfractnosum in tho same manner for 
menorrhagia, the dose of the three being 6 massas. This 
shrub is the Flos fe.stalis of Rumphius (vi., II.), who relates 
the* confession of a native of Banda in 1 G55 that ho had caused 
the abortion of his concubine by giving her the flower.s 
rubbed down with I’apaya seeds. IIo .says they are popularly 
oon.^'idered to bo cmmcuagogue in Amboyna. In India tho 
Bnpnya in considered an abortifaciont, but not tlie flowers of 
JL Ro a ; the notion is evidently a iiinciful one, and 

conui.eftd with llieir n'd colonr. 

MALVA SYLVESTRIS, Linn. 

Fig.— ILA, 071. Couiinou ]\I.tlba’ {llyig.), Manvo 
.‘;auv/);.:e (/’<■•)• 

Hab.~ Temj)eratc climates. Tho fruit. 

Vrtitarnlar. —Rhubazi (Arab., TucL). 

History, U^tes, &C.—This idaut, or :\r. rotnadin,Va, 
is gt nc'rally inqipeNi d in havt; been the of Dii^Aeoridos,^ 

Dior , n., ^ho :nv6 1 hnf; Zurupslci* called it Diiele.nr.u un«l Mic 
Kjryptiin. ' Khnkoft;:i*ii.- r Alf>iniis clrscnlx i :.nt! lieniic;.; Corrhutus 

- A. locliiit U [M., -I, as a slirnb : 

la- plant ira v Inev. In: n Lavr^t' ^ 
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was used by both Greeks aud Romans as a medicine on 


^ account of its mucilagiuous and cooling properties. It is the 

JSTuu-i-kulagh, crow^s-brcad/^ and Khitmi-i-kuchak, ^^small 
Khitmi of the Persians. Maulaha Nafis describes three kinds 
of malokhia, viz . : — 

15^5 A cultivated kind callod Malokhia, ‘ 

2ndj A large wild kind called Khitmi, 

• ■ 3rcZ, A small wild kind called Khubazi. 

The author of the Makhzan-el-Adwiya pronounces the 
^ast mentioned to be the article known as Khubazi, and 
describes it thus :—Leaves roundish, tasteless, a little hairy 
on the under surface ; Hower small,reddish purple^ fruit round 
and flat, depressed in the centre, colour white or brown. The 
plant is much smaller than Khitmi.’^ All parts of this plant 
are commended in Mahometan works on account of their 
mucilaginous and cooling properties, but the fruit is considered 
• to be most efficient. Pliny, quoting Xenocrates, says that 
the seed^ are aphrodisiacal, and such would appear to he tho 
opinion of the Mahometans of India. In modern niedicino 
tho common mallow is considered to have properties similar 
to Althsea. 

I^^SCription.—^llie fruit consists of from 10—12 glabrou.s 
wrinkled carp'*ls, each containing one reniform seed; some of it 
is mature, but at least half is in various stages (I immaturity, 
a portion of the thin papery calyx is attached to tlic fruit, and 
irr a good fresh sample u few deep blue flowei ’ may bo tound 
as well as the peduncles and portions of tho leaf. Some sv od 
planted in Bombay in June grew freely, and produced .sirong 
dowering plants in the rainy season. 

CJtemical composition .—Water di?=isolves tho raitcihjgc and a 
little bitter extractive. 

Commerce.~Thc fruit is imported from Per^ua imdci’ the 
name of Khubazi. It is worth Re. J per ib. 


mi$T/fy 


MALVACEM. 

SIDA CARPINIFOLIA, Linn. 
Fig.— t, 95 ; Eort. Mai. x., 53. 

SIDA RHOMBIFOLIA, Linn. 
Fig-— Cav. Diss. I., t. 3,f. 32. 

SIDA CORDIFOLIA, Linn. 
Fig.—Dil. El. 171, f. 209. 




SIDA SPINOSA, Linn: 

Fig. — ‘Cav. Diss. I,, t. l,f. 9. 

Hab . —TliG tropics generally. Tbo roots. 

Veniacular.—S. carpliiifolia, rhombifolia and corcUfolia, 
Biiriara {HhuL), Bala, Jangli-metlii (Guz.), Tupkaria, Tiikati, 
Cliikana, P^ita (Mar.), Malai-tangf, Mayir-niariikhain (Tam.), 
Cliitimutti, Mayir-manikkam (T/'/.), Svct-berela, Koreta, Bou- 
Dicthi (Bejig,) S, spinosa, Gnlsakari (I]in(L), 

History, Uses, &C.—Ihe plants belonging to lliifci 
genus arc known in Sanskrit by tlie general name Bala, Fivo 
kinds of Bala are mentioned by Sanskrit medical writers under 
tlio name of Pancha-bala, viz!, Bala, Nagabala, Maliabala, 
Atiliala and’ BajaJbala. The Hindus regard tlio roots of the 
dilforent si'^Gcies of Sida as cooling, astringent and tonic; tboy 
prescribe them in nervous and urinary diseases, and in fever, 
dhe root bark is beate n np with milk and sugar, and aromatics 
and stimnlanls arc 8ometim()s added, (For original jircHcrip^ 
iioii3, Hcc DuWs ‘Grindu Materia jMtdlcap. 12\.) In tlio 
Coucan theleavc;‘< ot S. cordifolia (Cliil<^ana) with other cooiing 
leaves are applied in ophthalmia; the root-juice is used topro- 
mol.o the healing of wounds, and the juice of the whole plnut 
]K>nnded with a little water is given in | aoer doses for gonoT' 
rhrea. riie roo|, uf S. Ciir/nn(/ufia (Tupkaria) is applied with 
F])arros\’.s dung t(; Imrst boils. Tho iMahomelans considuiy 
Bala iu he iiplirediMiac. Aiiutlie notices several species of Sidu, 
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to^wliicli they are applied by the Hiudus. The 
author’ of the Bengal Dispensatory, after a trial of the roots of 
Sida carpinifoUa, was unable to satisfy hunself as to its 
febrifuge action, but it was found to promote perspiration, to 
increase the appetite, Q,nd to act* as a useful bitter tonic. In 
Goa the Portuguese value it as a diuretic, especially in rheumatic 
affections ; they also use it as a demulcent in gonorrhoea. In 
Pudukotatho plant of 8. himilis, ]Villd., is ground with onions 
and administered for gouQrrhcea. Its Tamil name is Pelambaci. 
S. rliombifoli>i is called in Australia Queensland Hemp,^^ and 
in N,-S. Widos Lucerne,-^ as cows are very fond of it. 
It is also called Jelly-leaf on account of its mucilaginous 
nature. In the various species of Sida ^ye have demulcent 
and emollient properties combined with bitterness. 

Description.-—The roots of the diflorenfc species of Sida 
are about I of an inch ip diamoter at the stock, woody, and 
librous. The bark is of a light yellowish brown colour; unless 
the Iciaves aro attachtd they cannot bo distinguished with any 
certainty. In,Wcstcru India, >9. carpinifoUa and S.cordijulta 
are most used, The first has smooth lanceolate, serrated 
loaves; the second cordate, tomentose leaven. 

- Chemical c^mposifion, —1'ho root of 8, carpinifoUa strikes a 
blue colour with salts of iron, does not precipitate gelatine, 
yit'lds to boiling water and to aholiol 19 per cent.; it 
contains aspatagin. 

Oommcrcc .—None of tlie roots aro articles of commerce. 

ABUTILON INDICUM, a. Ihoi. 

Fig.— Wfplit Tc.y t, 12, Country Mallow {Ung.). 

Hab,— Tro})ieaI Indin, Ceylon. The bark, havav, and 
seeds. 

VermacultO '.—KangM (flind.), i*(^hiri, ^ladnii, vai* / */<» - 
(o/}7imy Chnkra-bhendri [Mar.), Tnboenty (Uchi.), Tntti 
iviipvi'a, IJiibnli [(dnz.). The .icodti, Ijalle j 
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istory, Uses, &c.— There arc several varieties of this 
plant, the most remarkable beitig a tomentose, hoary variety, 
■which produces the Balbij of the shops, and another with 
purple stems called Kali kaughi in Hindustani and Koran-tntti 
in Tamil. The leaves, bark 'and seedii would seem to liavu 
been, long in use among the Hindus, on account of their 
mucilaginous and diuretic properties. Under the names, of 
jrasht-el-ghoul and Ueishar, short notices of the plant may bo 
found in Arabic and Persian books. Ainslie’s Sida Mauri-^ 
/maa.is evidently identical with it. The bark is valued as a 
diuretic, and the seeds on account of their demulcent and 
mucilaginous properties. A, indicum is very common on 
wnste ground, and j^)pears to flourish in poor soil, and 
recpiires but little water. I bn Sfna mentions a drug calkal 
Abutihin .which was applied to wounds, but as he 

likens it to a Pumpkin it must have been ([uite dilTercnt from 
the plants nov/ known as Abutilon, unless liis meaning is that, 
the Cruit resembles a miniature pumpkin in shape; in whicli 
case AbutiloPu Aviernnev^ Gcirtn., may have been .the idanb. 

Description. —The bark occurs in long, thin, tough, 
jibrous strips, which are very strong ; externally it is striated 
and covered by a einuamou-coloured epidermis, internally it is 
white and striated; the striie are produced by small interspaces 
botweeui the librous bundles of which the bark is chiefly 
coiTipo>:ed. The taste is feebly astringent and bitter. The seeds 
of th(j toinentoso variety are reniform, about l-10(:h of an inch 
long, and nearly as broad at the larger end, three in each carpel; 
te^ta very liard, dull brown, C0V('red with simple hairs, rising 
from a coidcal base, which is attached to the testa b}^ j*adiatiug 
procos.scs like roots. The following is a description of the 
plant obtained by trowing (he Balbij of the sliops:—Shrubby, 
hoary, eo7:-i'(al all over with a douse silky tomentuni oY slnpjlo 
hnini ; leaves cordate, unequally and slmrply serrated; calyx 
u Ciclt; jjedi(x?]s fiKillary, jointed near the ilowers, wJiich aro of 
an maiige eelmir, and open in the evening; c tpsulc.s truncatc-d, 
hnitp'r rhiiU tlif; calyx ; carpels nbout tv'cnty, not awned, hairy 
on iho dorriiuii. ( A, matoooij, G. Don.) 
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'em leal composition r —The Ic^ve^ contain a la-.rge quantity 
of mucilage precipitable with neutral pluiubic acetate and 
ferric chloride, a little tannin or organic acid not affected by 
gelatine solution,* and traces of asparagin. During the igni¬ 
tion p£ the dried leaves ammonia is evolved in some quantity, 
and when completely burnt, over 16 per cent, of white mineral 
residue is left. Nearly half the ash consists of alhaline sulphates 
and chlondesf and the remainder of nlagiiesium .phosphate, 
calcium carbonate and sand. 

Commerce .—The seed is sold by all druggists. Value, Rs. 6 
per Surat inaund of 37.2 Ihs. 


HIBISCUS ABELMOSCHUS, Linn- 

Fig.— Wight Ic., <. 399. Musk Mallow {Eiig.), Ketmia 
Ambretto (Fr.). 


. Hab. —Most tropical countries. .The seeds.. 

Vernacular -—The seeds, Mislik-dumih, Mishk-bhondi-ke-bij 
{Hind), Kasturi-benda-vittulu (Tel), Kattuk-kasturi (Tam.), 
Kasturi-diina (Bevg.), Kasturi-bhenda-che-bij {Mar-). 

History, Uses, &C.—These aromatic seeds are regarded 
by the ffindns as cooling, tonic and carminative. Arabic and 
Persian ivriters notice them under the name of Mishk-ddnah, 
and describe them as Indian, and especially abundant in Bengal; 
they, consider-them to be cold and diy, and to have stomachic 
and tionic properties. The author of the Makhzan-el-Adv>iya 
recommends a mucilage prepared from the root and loaves of 
the plant in gcuiorrhccwi. The seeds are noticed by Aiii.slio, Mho 
states that in Arabia they ai'e mixed with coffee. He suggests 
their usaas a perfnma. Abolmoschus is a corruption of the 
Arabic name, Hab-el-mishk. The seeds ‘(grains, tl’ amliretto) 
are largely imported ■ into Prance i*rom tho er>t Tnuie.s 
by perfumers, who use them as a‘substitute for musk. 
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.— The seeds -tn’e brown, about 2 lines long, 
kidney-shaped, sHghtly compressed, marked with .minute 
parallel elevated lines ; they ha\’'e a small distinct hilum ; -the 
odour is purely musky. 

Chemical composition. — M. Bonastro, who anfaly^ed the seeds, 
found them to consist of paronchyme and moisture 52, gum 36, 
alumen 5*6, and fixed oil, solid crystalline matter, odorous * 
principle and resin 6*4 per cent. The fixed oil was greenish 
ye.llow, fluid at 32® Pahr., but solidified gradually by exposure 
to the air. The solid crystalline matter was deposited from th'e 
hot alcoholic solution of the seedsj it was white, pearly, of a 
pleasant taste, soluble i^other, from which it crystallized in rays, 
f usible at 95® Pahr, The odorous mattter was a light green fluid 
with a strong smell of musk ; it was not volatile.—(/oar^aZ do 
Phar??iacie, Vol. xx., p. 381.) Messrs. Schimmel of Leipzic. 
give the following description of musk* seed oil:—Specific 
gi’avity *900 at 25® Q., it .sohdifies at a temperature below 
10® 0., and contains a free fatty acid which partially separates 
even at the ordinary temperature. This acid is not myristic, 
but probably palmitic acid- In the distillation the oil partially 
decomposes; the.distillate is etrongly acid ahd contains free 
acetic and fatty acid. The oil after being freed from the fatty 
acid remains liquid at 0® C. (TlepoH, October, 1887.) 

.Commerce .—Tlie seeds do not appear to be exported from 
India; those from the W- Indies fetch about 6 pence per lb, 
at Mincing Lane. 

HIBISCUS CANCELLATUS, Boxb., 

var. csculcnivsj Lina, • ./ 

il^nZZ. Wild Trim,^ t. 36. Esculent. Okro, Gombo 
(Lnrj.), Ketmia come stible (Fr.). 

Hab, Cultivated.in all tropical countries. The fruit. 

Ram-turai (Hind.), Bhonda (Mar.), Vondaik« 
kay (Pam.), Dheras (Renjy.), Bhindu {Qu’:.), Bendekai (Can.), 

Bejadr-k/iy:i (Tt'/.), 
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istory. Uses, &C.— It is doubtful whether this plant 
is a native of India. ^ Sir J, Hooker seems inclined to think 
that it is. By some it is thought to be the Tindisha of 
Sansknt writers, but the name Bhinda- occurs in Sanskrit andr 
probably refers to this, plant. The Arabs and Persians call it 
•Eamiya; according to.Ibn Baitar, Abul-Abbas describes its 
cultivation* and use in EgJ^pt as a -vegetable. The Egyptians 
make a kind of polenta of the cooked, dried^ and powdered 
fruit, called Naffe. -The author of the Makhzan-el-Adwiya 
..states that it is called in Bengal Vilayati-palwal, and in 
Hindustani Bhendi, and that it is in India considered to bo 
aphrodisiac. The modern Bengali name is Dheras.' Palwal 
is the Trichosantheti dioica, the fruit of which is of a somewhat 
similar shape to that of H. csculentns. In like manner a 
similavity of shape with the fruit of Lu/fa amtangicla (Turai) has 
given rise to the Hindustuni name Kamturai. Mahometan 
writers describe it as cold and moist and beneficial to people of 
. a hot temporarnenK Roxburgh considers it to be.nourishing as 
. well as mucilaginous, and recommends it as a valuable soothing 
and dcimdcont remedy in irritation of the throat caused by cough¬ 
ing. In tho Bengal Dispensatory a lozenge js rocommondi d. 
Finally, in the Phartnacopooia of India, tho immature capsules 
have* been made official for the preparation of tho decoction, 
which is intended to be used as an omollicnt, demulcent and* 
diuretic in catarrhal affections, ardor uriiim, dysuria, and 


gonorrlKca. 


•Description. —Tho fresh immature capsules arc from 
4—12 inclios in length, about an inch in diameter at the- base, 
tapering, furrowed, somewhat bristly, particularly at ilio ridges, 
which correspond in number with that of the cells aud valves, 
rr.'., from 5—8, with a single row of smooth round seeds in 
each cell, abounding iiui copious, bland, viscid muoilngo, which 
Is more or less in all parts of tho plant. . 

Micrnsnnplc .stnirfurc. —I’lio hairs of llio fruii arc peculiar, 
.the base consisting of one largo cell, to wiiicb a nnm])cr of 
mnall calls arc all aelied ; in tlu* middle and onlor 7,t>no of (ho 
pcrftau’p are Ui'go cavities filled w.ilh mucilage. 
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.^\^^liemical composition ,—rPopp has examined the fresh cap 


sales. He states that they abound in pectin/ starch and 
mucilage. When dried’they* afforded from 2—2*4per cent. of 
nitrogen/ and an ash rich in salts of lime, potash, and magnesia. 
'The ripe seeds gave 2*4—2*5 per cent, of nitrogen ; their ash 
24 per cent, of phosphoric acid. {ArcMu, tier Pliarmacie, 
CXCV., 1871, 142.) . . 


Commerce ,—No part of the plant is an article of commerce 
in India, but the seeds are kept in tbe shops for sale to 
gardeners, &c. • . 


HIBISCUS SUBDARIFFA, Linn. 

■ 

■ Fig.— Cav. I)m. 3 98,/. 1, Red Son-ell, Eozejlo 

{Eng.), Oseille do Guiueo, Ketreiie acidc {Er.). 

Hab .—Cultivated in the tropic^. 

Verriacidar,—Tatwa [Hind.), Lal'-ambdrf(d/ar.), Civappukay- 
curai (Tam.), Pundisoppu {Can.), 

Description. —This plant is cultivated in several parts 
of India. The fleshy red calyx is used as a fruit, and when 
• dried as an acid article of diet like tamarinds. A jelly not- 
unlike red currant is also made frorh it. In bilious con- 
’ditions a diet drink is made by boiling it with water and 
adding a little salt, pepper, asafootida and molasses; the ^ 
French make an aslringont syrup with it. The seeda aro an 
excellent food for cattle, and the stems yield tow.; the leuVes 
are emoUicmt. The cultivation is attended with very little 
expense, the seed beipg sown at the commencement of the 
rainy reason and tho crop ripouing at its closfo. In this plalft 
and in £f. cannahinnH wo have the emollient and demulcent ‘ 
properties of the Malvaceie combined with a large amount of 
acidity which stiiuulate.s and at tho Game time neutralizes the 
bilious oXi3rction. 

C'hcmlad •■•nnpoHiiion .—dried calicos yi( Ided to analysis* 
—Watcr8*:'Cl, watery extract cellulos© 7*08, i.»nsoluble 
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3*885 solublo ash 2*44, alkalinity of soluble ash as potash 
*75, tartaric acid 9 90, remaining free acid as malic acid 
16*54—total free acid per 100 parts dry sifbstance 27-44.* 

[Lyoiiy 1882.) * .* 


HIBISCUS,CANNABINUS; inm. 

lyoxh. Cor. Pi. i., t. 190. Hemp-leaved Hibiscus 
Kotmia a fouillos de Ohaiivrc (Fr,)* 

Hab.— Western India. Cultivated • in most tropical 
. countries. 


ye7*naculars —Arnbari [Mqr,), Pdtsan, Rattiasan {Iliud,), 
llestA’P^^t {Be7i(j.)y Palungi,, Puliccakirai Gonkura 

{TcL), HoLida (Ca/i.),’Sujjiido {Sind.), . 

Description,. Uses, &C. —The plant is extensively 
cultivated for its fibre (Dukhani hemp), and the leaves are used 
as.a.potherb. One tola of the juice of the flow.crs, with sugar 
and black popper, is popular remedy -for biliousness. The 
seeds of this plant yield an edible, oil, and would appear to 
be the Hab-cl-zalim of Persia. Haji Zein describes the plant 
which produces tliem ^.like hemp, having white flowers liko 
a* mallow, with purple stamens, pod prickly, seeds like 
cardamom seeds, with a black skin and white kernel. He 
says they aro aphrodisiac and fattening. There are two other 
kinds of llab-el-zalim, vi::., Artichoke seeds, and the Iruit 
of Hahzelifv wthiopica, the ILib-ol-zalim of Serapion or 
Monkey Popper, fornuTly used as a substitute for popper. 

TMESPESIA. POPULNEA, CVr. 

^ Bt'dd. FI. Syl.f L G3. Portia ti’oe 
Thospesia a feuillos de penplier {Ft.)" 

Hab.—Tropical sliorea of nongal, Coylon, and both 
Peninsulas. The bark and fruit. 

Fa’?mrMZar.-Puras-pipal {Utnd.)^ Rhendi (d/ar.), Purasha- 
maram {Tam.), Kaiidarola-mara Gangarcnn-chettu 

(7W.), ruruiih {Belly.), Parasa-piplu {Ovz.). 
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story, Uses, &C. — This tree is much valued ou 
account of the toughness of its timber, which is used for 
carriage building. 'It is the* JT?liisc7.<s of Rurn-phius 

(III. 31), who speaks-highly of the value of the heart-wood as 
«a I’emedy in bilious attacks and colic, and in a kind of pleuro¬ 
dynia Trom which the Malays often suffer. The .fruit abounds 
in a viscid yellow juice of the. colour* of gamboge/ which the 
natives use as an external* application in psoriasis. The leaves 
are applied to inflanjed and swollen joints. • The tree is called 
in Sanskrit Parisa and Gardhabhunda; it is noticed by 
Ainslie, who says that a decoction of the bark is given 
internally as an alterative to the extent*of 3—4 ounces twice 
daily. The author of tl^ Bengal Dispensatory also notices it, 
but cxpi’esses no opinion as to its properties. Several .trials 
with this remedy were made by the Editor of the Pharinaco- 
pccia of India in scabies and other cutaneous diseases; in some 
cases it exercised a favourable influence, but in the majority*it 
was productive of'little or no benefit. 


. . According to Braiint (Animal and Veget, FaU and Oih) the 

.seeds contain a dark red oil, known as/Miuilo amere^^ which 
is stated to be. used for medicinal purposes. 

Description. Tho capsule is about 1:|- inch in diameter, 
oblong, depressed, scaly, ultimately glabregceiit, coinaceous, 
4-(*elled, each cell being divided by a partial dissepiment into 
two piirts ; seeds tho size of a pea, [dlose, cotyledons cou- 
* duplicate, radicle thick, the capsule abounds in viscid, yedlow 
juice, Avhich is.contained in lacume in tho inner soft portion.* 
'Hiis juice when mixed with water-forms n primrose-coloured 
^ ciiiuDitm, which is not i)rccipitated by oxalate of ammonia, 
SLilpliuno acid, diloride of barium, or subacotate of lead. On 
Uio addition of Liq. potassro and alcohol, tho emulsion becomes 
transparent and retains its yellow coh)ur; on tho addition of 
sulphuric acid to the clear potash solu'liou, tlio colouring 
mailer siiparatcs as a cmdy precipitate of a greenish yellow' 
colour which floats upon tljc* surface. The lieart-wood is of a 
[)urplish-rcd colour and has a pleasant odour; it is very hard, 
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splits readily. It yields hardly anything to water, but* 
forms a deep purplish-red tincture *with alcohol, which on 
evaporation leaves an astringent, brittle extract like kino. 

Chemic(il c0771position, — The heart-wood of Thespesia popul’~ 
nea contains a garnet-red resin which can easily, be separated 
by digesting the wood in 'diluted alkali and using hydrochloric 
acid to precipitate it from the filtered solution. The resin is 
insoluble in water, but perfectly soluble in alcohol, chloroform 
and the alkalies, and partly in ether and benzol. Its solution 
in spirit forms a dark greenish-bfown colour with ferric 
chloride, mid it is precipitated by lead salts. Water extracts 
scarcely anything from the wood. . It leaves after complete 
ignition about 8 ppr cent, of mineral constituents. 


BOMBAX MALABARICUM, DC. 

'Fig.—Wigritm, t. 29; Bedd. FI. Sxjl.,L 82. Ecd silk- • 
cotton tree {Eng,), .Borabax de Malabar (Fr,). 

Hab,. —Tropical India. The gum and rdot. 

Vernacitla)', —Semul, Rakta-semul (JlincL), Rokto-seniul 
{Beng.), Saiir, Sauri irul-ihiva-maram {Tam,, Mal,)y 

Mulluburaga-mara {Can,), Muudla-buraga-ehettu Cl^'L), 
Shemalo {Gnz,), The gum, Mocha-ras, Supari-ka-phul 
Bomb,), Mocha-ras {Tain,, TeL, Can*), 

History, Uses, &C,~B, ^malaharlcnm, in Sanskrit 
Salmali, and Mocha, is a large tree, covered with stout, hard 
conical prickles, on which account it bears the Sanskrit synonym 
of. Kantakadruma. In the Mahabharnta it is related that 
Pitamaha after having created the w’orld’, reposed under tho 
tree Sdlmali, and in the code of Yajuavalkya it is pientionod 
as one of tho trees of the infernal regions (yamadru'ma), liecaiiso 
it makes a great show of flower.?, but produces no fruit fit ^ 
to eat. At the end of the'cold seiiaon this tree is a very 
remarkable object, being entirely destitute of leave?:, and 
loaded with large, rod, cup-shaped flowers, which are followed 
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egg-shaped, green capsules, containing numerous brown 
seeds having average weight of 4-5th of a-grain, and a 
Cjuantity of fine silky cotton. Hindu and Mahometan writers 
state that the root of the young tree {tutisI a-scmuV)] when about 
as large as a carrot,* has restoratives astringent and' alterative 
properties; powdered and mixed with sugar, glii and the juice 
.of the fresh root, it is made into a yidh or confection which has 
a reputation as an aphrodisiac,.and as a restorative in phthisis 
and other wasting diseases. In some parts of. India the root 
of the white-silk cotton tree {Eriodendvon anfractnosuvi) is 
preferred for this purpose. This tree is the Tjawifexci obvhov of 
Clusius, the pods of which were first brought to Holland . 
Ori)out the end of the h6th century; its cotton is the Capock 
fibre of the ‘Dutch, and the tree, like the TBombax, yields a 
dark-coloured opaque gum, insoluble in water^, which is used 
as an astringent in bowel complaints. Tlio natives regard 
E. anfrachmum as a variety of the Bombax, ayd call it Sveta- 
sSlmali or white Salmali'" in Sanskrit. In Hindi it is Safed- 
semul,iu Marathi Pdndhra-saiir, in Guzerati’Dolo-shemalo, &c., 
all names which have a similar meaning: Madras the young 

fruits are dried and used as a demulcent and astnngent. Tito 
gum of the Bombax is very, astringent, and is used by both 
Hindus and Mahometans in diarrhoea, dysentery, and menor¬ 
rhagia in doses of from 40—50. grains for an adult. Siilmali 
vo:-<hta or Mocha-ras (juico of mocha) only exudes from 
portions of the bark which have been injured by decay or. 
insects; incisions in the healthy bark produce nothing. • 

l3cscription. When first exuded it is a whitish fuilgous 
mriss, which gradually turns.red, and finally di-ies into brittle 
mahogany-coloured tears. The* larger tears are hollow in tlio 
ceiitro, the cavity being produced during the gradual drying of 
tho jolly-liko mass which first exudc's. Dry Mocha-ras wlion 
soaked iji water a Wells up, and resumes yory much the appear¬ 
ance of the fro'd-i exudation. The tastQ is purely astringent 
like tannla. 

Moebr. ra.^ is not a nprtnal juice, but the product of a diseased 
ae.tion, wb.icli f'oniiists in a.proliferation of tho parenchyma 
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s of .the bark ; upon making a section of the diseased part, 
’ll number of small cavities are seeuj whicb contain a semi¬ 
transparent jelly-like substance, consisting of oblong cells 
containing a little granular mattei' and a small group of starch 
cells. At the margin of the cavity the ^columns of healthy 
colls are seen breaking up, and the cells separating to join the 
jelly-like mass; this gradually increases in size and finds its 
way to the surface to be extruded as Mocha-ras. 

The young roots are of a yellowish white colour when the 
bark has been removed, and are soft, 'mucilaginous and 
feebly astringetit; grated, and mixed with water they yield 
abundance of-nearly colourless mucilage: * 

Ghemical composition. —Mocha-ras when macerated m water 
aJTords a reddish-brown solution, which yields a very copious 
dirty green precipitate with ferric, salts, the solution contains 
a little gum, which is precipitated by alcohol; the bulk of the 
exudation remains undiSsolved. • 

The seeds of B. malaharicnm yield 25 per cent, of a sweet 
non-drying oil; it is of a light yellowish brown colour, and 
commences to deposit fats at 20° C., w'hen it has^ a specific 
gravity ot 0'9173. The crystalline insoluble fatty acids of the 
oil amount to 92*8 per cent., and molt at 41°. 

Tlio cako of the seeds of E. anfractmsum and that of cotton 
seeds has been examined by Roihdors with the follov;iug coia- 
parativo results :—• 


Water . ... 

Nitrogenous (albuminous) ea^mpouuds 

Fat .;. 

Nou-nltrogonous extractive matiQi" 

Woody fibro . . • 

Ash .....• 


The ash from Kapok cake 
pboH[)lioric acid and 24’G por ol potash 


.KnpoH cake. 

Cotton cfikc. 

.. 13.-28 

12*00 

.. 26-0 r 

20*02 • 

5-82 

G'dt) 


35'12 

.. 2a-12 

2536 

.. G*12 

5-Gt 

us 2S-5 per 

coiij, of 
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Comtnerce.—Mocha-raS or Supari-ka-pliul* is collected by. 
Blieels and ptber wild tribes. It ie sold by all tbe drnggists. 
Valued Rs. 4 per Surat-maund of '87^ lbs. The ^um of 
Iforinga is frequently-mixed with Mocha-ras ; tbougb.similar 
in colour, it -may readily bo distinguished by its .weight and 
solidity. • * • , 


'ADANSONIA DiGiTATA, Lzmi, 

. Fig. — Cav.J)is3n v., 298/t, 15. Monkey Bread tree 
.Calebassier {Fr.) • • • 

Hab.— 'Africa. Cultivated in India. The fruit> bark and 
leaves.. * . ^ ’ 

Vernacular^ —Gorakh-amli, Ilathi-khatiyin {Ilind.), Gqrakh- 
chinch (Afar;), Papparappuli, Anaipuliya-maram . {Turn,), 
Sumpura [Gu::.). . ’ * • , ^ 

History, Uses, &C.-^Thi3 tree, remarkable for.tho ’ 
enormous size of its tru^ik, was first described by Aloysius 
Cadamosto, a Venetian, in* 1454, from one ho saw j^owiug'at 
the mouth of the Senegal-river, which measured 112 feet in 
circumferonccl • At Senegal it is called El-omarah and Oiifa, 
and the fruit El-konglos. Prosper Alpiiius fi.gurcs it, and 
notices that the j)o\ydeied pulp was sold as Terra Leraiiia to 
those unacquainted with the gonuino article ;-it was oaten 
‘ with sugar as a cooling medioine in febriio disorders. (For an 
account bf Terra Lemnia, itn P„Bello\^:lus, Obs, I., 28.) At the’ 
present time *tho pulp is a coi^ponont of certain paatnos 
famous iu Turkey, and suppoacd^ to contain this carili. . 
Adanson, whoso iiamo the g'jnus bears* and who travelled in 
Senegal in 17&4, saw two t ixos, from o to C feet in diameter, 

^ Supari ig tlic friut of An na Catechu, but children mnsticate instead pT 
it the blunt tluiriiH of il. hJjq, Iq ^bicb they jiivc tbi unuic of 

fcupliri. Tntjiu wiy tb- ginu has (.jme io be calb-d ^upnn-ka-iM, \\\\ich 
bib misled some into siij^poiung Mocil^a-rttvi to be the produce of tbc Arceu. 





on tlia bark of wliipb were cut a number of European names; 


two of these were dated^ tlio one in the 14th, the other in the 
]6th century. In 1555, the same trees wei*e seen by Thevet, 
another Prengh traveller, who mentions them in his Travels. 
Livingstone saw the tree in the neighbourhood of Lake Ngami, 
where it is- called Mowana\ In India it has been introduced 
by, the Arabians,-and is common on tho.Westerii Coast and 
near many Mahometan towns; they call it Bahobab,. Habhab 
or Habhabu. The Indian names Gorakh-amli and Gorakli- 
chinchy* signify Gorakh’s tamarind; Gorakh was a celebrated 
Hindu asfeetic. ilathi-l>batiyan is Elephant’s flax, a name 
given to the tVee on account of the great strength of the fibre 
prepared from its bark. Mr. A. *Rea, of the Archjnological 
‘Survey of India, describes a curious old treo at Chezala, in the 
Kistna district, standing in tlio court of. a Buddhist chaitya, 
which has a hollow core, and is popularly supposed to grow 
from out of a subterranean cave. It is kuo\.'n as Peruiem- 
pedda-mnnu, or ** tho nameless great tree.” Around thobaso is 
a. platform 25 ft. by 22 ft. 6 in and 3 ft. high. The circuin- 
foronce of the trunk at that height is 53 ft. 6 in ; the firs’ 
branches arc 9 ft. 6 in. from tho ground, and there the girth is 
56 ft. ‘The spread.of tho fojiago is 78 ft. across, * and tho 
height of tho treo is j^boiit 87 ft. In Africans in India the shell 
of the fruit is used for various economic p’n'poses, sue' is fleets 
f‘'>r fishing nets, water bottles,Vtc. In Afr a tho pulp mul 
seeds are use(\ as a food, nnd r.s a modicint in dysent rj ami 
thu young loavos, whii-h are very inucilagincn.p, ;ire mrd; t oo 
poultices and used as a fjmentetion to painful 1 

leaves dried and roduced to powder are culled oy do 
Africans, atid uhoci to chock excosoivo tioo. TI o 

jlucliassaiugs of Guadeloupe have rocovtimentu d bu-u 

Mn fever: they i^ay it is ceo'lug, lessens the n n .tl'x o 
ibe inilse, and iucreusos the ep^x^tite. It b ^ bi 

(iecocliou, GO /ranuiies in a lih'o of water, boib ' ' - - u o 

thirds. (C .Lojiuini!, Mat A.\f'd» ^ .lo-. bb re* ■ 

in his to Tois rn Ln. eodOnrrijpie d' paj/o , < 

siptamEiicab a‘ii Sc-n^al ” de {:yn}\y IbbiO.) a; ^ * 



MALVACKAi. 




rZe singe est consiclere par les indigenes .comme le uiedica- 
iiiout anLi-JyJocntericjuc par excellence. II esfc' melange, anx 
aliments mcra^es; Aiosi, Tindigdne se nour.rit surtout do 
bouillie de farino de mil avec du lait caillA .. On' desigiio 
CO melango sous lo nom do Sctiiglc, Lorsqu^il est atteint 


par la dyssenterie, le negro m($lango le pain de singe 5. cetto 
bouillie.’^ . • < ' 


Dr. Gkrnier in liis thesis Souvenirs'mddicaux du postc du 
Sedhiou (Cazamauco)Faculte de ivlontpellier, 1888, says of- 
tho. Baobab: ^^11 est utilise dans I’aliineutation par les* noirs, 

. qui Pajoutont au couscous; dans’ la ^tb(jrapeutique*, par ley 
mulatrcs, centre la diarrhee on la dyssonterio. II nous a etc 

• loislble do Pexpcrifiienter * plusieurs fois dans la promicrer 
atfectiqn,. ot sj nous n’ayons pas rclovd d’actiori etlicaco bicii 
marquee, nous no lui avons pas trouve non plus dhnconvouiculs. 

II nous a parii agir coinme subitanije I'afraiobissante,. temper- 
aule, se fapprochant da tartrate de -potassc, Qublquo pen do 

• raaccratiou dans Toau donue uue tisane fort agroablp 
ct calmo bieii la soif, dans la fi^vre, par exeinple. Scs feuilh-s 
sent mucilagiueuscs et dniollientes, on* les emploio fratebes ou 
scches. Souo cetto dernierc forme, cV'.st lo Lah des'negre.s. 
Kluut au ‘bout do notre provision do iourtoaux de grumes do‘. 
lin, nous nous on somrues main lessorvi avec yucccs, 
suivaut lo conschl dh!7i ( ODiniercai’i de Sodbion, pour romplncor 

- Pdinolliont D.iropceu.^^ fii InfliLi ibo pulp mixed with butter- 
milk is used an u.stringTmt iH diurrheea and dysentery. In 
tii^ C' 7 ; . tlui pulp with figs is givou in asilima, and a.sborbel 
]:iado n. it, with tlic addition of cumiUK' and sugar, is.udiuinis • 
terod in bilious dyspepsia. It is also given for tbis-ailcction 
with cmblic uiyrob'daiis, fresh mint, rock salt * and long 
popper. Modj-’i'n rcsGarcli shows that tho pulp is aperiout uud 
domulceui, tlie lenvos demulccut with slight astringoncy and ’ 

' tho burk (loiniilcoot and astringent, tho astringoncy being duo 
to the presenoo of f.iuniu. 

• nn ariiclo in tho Bulletin do la So‘ci(;te Pliilouiu- 

tifpK^ do I^iris p. Id'S,) it would a{)pcar that the pnl]i of 

tlio P.aobub was used in Europu up to the commeur emcni of ilin 
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^ent centnr}^ as a remedy for dysentery. The ash of the 
pericarp is used in Africa for the manufacture of soa^D, 


Description. — -The fruit varies m^cll hotli in shape and. 
size; some spejcimens correspond with the description given by 
AcTanson, and others with tliat of G-uibourt^ that is to say^ they 
are either cucumber-shaped or bottle»sliaped, and from 6 to 18 
inches in length. The shell is hard, woody and light, clothed 
. with a dull green felt-like down, composed of simple hairs ; it 
is made up of regularly arranged wood cells intersected Ijero 
and there by vascular bundles. The fruit is full of sub-acid 
pulp, which is divided by fibrous bands int© a number of com- 
• partmonts. The pulp dries up into a starch-like powder of a 
• * reddish-white colour, wliich adheres together’ in polyhedral 

masses, a seed forming the centre of each mass ; it cousisis 
chiefly of mticilugo-colls and contains no starch. Tlie seeds are 
enclosed in a horuy shell, having a ruSty-red, rough’exterior ; 
they aro kidney-shaped and half an inch in length. The bark 
has a scabrous epidermis, and on section shows a mottled 
yellowish-green and yeddish-bnown surface ; interinilly it is 
intimately united with the woody fibre of*the trunk. The frosli 
bark when wounded yields a white sen'i-fluid gum, whicli is 
odourless and tasteless, and'hns an acid reaction ; it is insoliiblo 
in water.. The ash contains a large quantity of Ihue. Mr. J. G, 
Prebble has btcmght to our notice that thi-* gum wlien exauiiucd 
under the microscope is seen to bo full of well-formed clus-- 
tered crystals.6£ calcium oxalate; there are also some highly 
refractive globules of oil- or- olco-resin. With age the gma 
ovontually becomes reddish-browa. 


Mi erase oi)io slrndurf ,—A transverse section of tlu‘ i'ul shows 
that tlm upper surface eonsist- of a single row of largo ci its, 
which-swell when boiled, but develop mvioilago. Un colh 
this is a jnuonchvmo of cells coufaining cLlumoh^ 11, exc* j‘t ev<'r 
4he central nerve, where chlniv.ghyli is absent and f iu i . ils ni., 
broken down to f'orni ;i l:irg<' licuniv or dec. rf, c t inneiingr : 
giiiular cells and smhll.r l.'.ciiiiio aro 1)«. jice.llj fir 

to the nuDiber cf four or Uvo. 0\ :r t’lo .••ecoudary nci‘\ > 
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cells and a ^nglo lacuna. • The rest of tho 
parencliyme is cellular and of no special interest. Tho lower 
surface of tho leaf isjjomposed of a I’ow of small cells which 
•yield no mucilage on’boiling. 

A. transverse section of the yoting stem shows an epidermis 
and scanty suber, beneath which ai’e a number of rows of tangeii' 
tially extended cells, and then two or three rows of parehchymo 
cells containing chlorophyll and oil globules, amongst which 
are some cells containing crystals of^calcium oxalate. Next 
comes a thick liber, in which are groups’of stone cells and 
. some cells contaiiiing calcium oxalate. The wood i .5 porous, 
and the pith’ also shows cells containing, oxalate. .In the old 
bark, in the cells beneath the clilopophyll cells,.are tangen¬ 
tially extended lacunas containing mucilage, which absorb a 
lai go part of the tissue; tho suber and- liber are much deve¬ 
loped, and largo groups of stone cells are scon in connection 
with the medullary rays. {TlAliel and Schlagdenhaufcn.) 

Chemical ccrniposiUhn .—Mixed with water and treated with 
a drop of iodised iodide, of potassium, the pulp is not coloured 
bine 91 ’ yellow, showing the absence of starch and albnmeuoid 
principles, but tho \vator forms a mucilage which, when fdtered 
and treated wdii alcohol, yields ^n abundant gelatinous prfc- 
cipitatc. It is also precij.itated by neutral plumbic acetate, 
ehlorido of zinc, forpe chloride, and the chlorides of barium, 
strontium, and lime. Tho watery solution has an acid i\eacl ion, 
and when trcaiod with nitric acid yields mucic and oxalic 
acids. Tho pulp exliaustod by petroleum ether"afTord.s a light 
jelk w extract, which contains truces of resin, i.s insoluble iii 
initer, and is not coloured by ferric chloride; cl lorotorra 
removes from it a’ imilar extract, bnt of a greonisli (-..lom-, 
owing to the prc' :d-co of a trace of chlorophyll. The aicoi.. .b.c 
OTitrnet is of a rc.ddith-bro.vn colour and jmi-tiy soluble m 
Wilier; tlu,- iioaolublo poi tioii rc--d;S3Cilvcd in alcohol 
bluiili-ij rcGn by Icrric chloride; the sulublc pni-iiou L-; c'.iloiircd 
red by the game r.uigcut, ;•..■ ] rfducc.^ freely lYblim.fb solution. 
Accc-rdlfo- Hcrkol and r'-hiogdonliauTm'., tlic foiiuwutg-is 



ere ai»e similar 
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Principles soluble in ' j 
alcohol.9*9783 , 


2*4370 phlobaphenes 

5*5753 glucose * 

1*9660 tartaric aciil^nd traces of alkaline acetate 


111 - C 8*8397 glucose . ■' 

Principles soluble J 33-6623 mucilage ami gum 

. •• O-12S10 (^ji.7320 bitnrtrate of potash 

•* T . i n; * or eoi 17 /32-2350 woody and colouring matter 

Asli by difference 35-68-17 ^ 3.4497 

* ___ ^ X 

100 000 100*000,- . 

The pericarp ol the fruit acGording to Hockel and Schlagden- 

haufFen contains:— ' 

VTater....'. .... 12*176 

Alcoholic extract: colouring matters, alburainoids, phlobapheno. 3*860 
AVaterv extract: albuminoids, colouring matters, suits, and ,, - 

gum in y inatJtcrs.*.“ 'i... / \ i 

‘ Ash: fixed salts, chieflr carbonate of potash and soda . f-i'oQ 

AVoody tissue tby difference) .... 

100 000 

the. leaves examined by the 'same chemists were 'found to 
have the following composition :— 

Stduhlc in petroleum ether 


1450 ^ 
1*025 
3*245 . 


Wax 

r Glucose 

Soluble in alcohol ... 0*75 

LUudetormined matters. 2 * 22 ; 

Soluble in water, gnmmv and albuminous matters .. 20 31 

Ash. ebie fiy chloride of sodium, and carbonates of po‘tnsh and soda 4*55 
Lignin, by difference.......... 


• . 100*00 
Messrs. Heckol and Sclilagdcnhanffen found no trace of an 
alkaloid in the bark, nor of tmy such substance u« saponin, or 
the adanaonih of Wittstcin and Walz. Its composition was— 

Soluble in petroleum ether ... Wux...-. O--!?,'' 

. . , , , I Tiisohible'tanniu. ‘i-fl'Jj 

Soluble m aleoliol..-S Soluble taonin ...*. '> 

* L Cldoride of sodium... 0‘(>s 

.Soluble irr watej gunnuV'iiiid .'ill>uininous matters.. 1 "5 

k 1 f * ."t t 1 __I*....-. .V. x\.l 1*1 .'rlilM '4^/^ 

■■J -*2 


A*tb, ebietiv fhloiuli of podium nud earboriftti'S ol iiotAsb auil eutiii 
Lignin, by »liirorciu*c ..... 


‘{Ld; Noiivcav.v 


1388 , i^/\ 335 , 481 .) 


10 * t'O 



























'SPtfy 



MM. VAC EM. 




PAVONIA Odor AT A, wilhl 

m * • « ^ 

F'ig-— Wall. Cat. 188G, ], 2. D., E. 

Hkb. —N.-W. Provinces, Sind, W. Peninsula, Burmali, 
Ceylon. . • 


• FernaenZar. —Sugtiudlia-bala {Iliiid.), Bala (Bci\g.), Kalii- 
vald {Mar.), Pd.euutiver {Tam.), Balarakkasi-gida {Can.), 

•• History, Uses, &C. —This pknfc is called Bak and 
Hrivera in »S.^uskrit. The root is used in Hindu medicine'to. 
prepare a h ver drink kii^' .vu as Shadanga 'panUja, which is 
made by b .iliri-^' one drachm ^ach of the roots oiAv^dropogon 
mnricaUf; and Ouperus rot* a It, s or per tenuity Red Sandalwood, * 
fh^ herb ♦ t OldcfUaiidict ^ ^'’ 07 /the roots of Pavoiiia*odorcitay^ 
and dvy ;rnL^or, in two^ . of water down to one s(5r. It is 
consider J m be cooling a:fd stomachic. The genus PaVonia * 
is named .li »r Don do /?f Pavon, a botanical travcdlcr in Peru, 
Aiuslie (dbd, Jfed. ii., PM;) notices the use of P. odorata by 
th(3 Hindu a but oxpix. sei no opinion as to its medicinal 
.properties. In Boral>ay, Serpentary root imported from 
Europe, is universally sub^iltutod for this drug. Tn P. o^doKaiiiy 
as ill the Mii.sk Mallow, the mucilaginous properties of the genus 
are combined with an odorous matter having the 6tirnulatin<>' 
and carminative action of musk. * - 


Description. Roots 7 to 8 inches long, more gr Ics.s 
twisted, not more than J inch in diameter at the. thickest part; 
giving off numerous thiu fibres ilud having a delicate musky 
odour. Bark light brown, nearly.Bmooth, wo )d hard, yellow- 
ibh. The plant has tlio musky odour of Hiot roots; it is 
hcrbacoous, erect, and covered with sticky hairs. FlowcrB 
pink; carpels obovoid, siz'' of a small poa; secvils brown, oilv, 
not musky. * , , “ 


GOSSYPIUM STOCKSII, il/aP.,var.]icrbaceum,7'vmn. 

Fig.— Wight'Ir., f. <1, 1] ; lioyle 111., f. 23. Cotton plant 
{Fjtig.'), Cotrtunioi (i'V.). 

HO-b.^ Snidh. Chillivated ui tuosI liot countries. 







V^^rnacular ,—Kjapds Mar,), Voua (Guz.)^, Pariithi 


{Tam.), .Hiitti-gida (Can.), Karpd^ (Beng.), Pafcfci-cliottu, 

Karpasamu (Tel.). 

History, Uses, &C.-^ —Cotton, tlio Karpasi pf Sanskrit 
writers, was doubtless, first known and yiado uso of by tlie 
ITindiis; it is the ^oa-a-os of the later Greek writers, such as 
. Pliilostratus* and Pausanias,t but not of the earlier Greeks^ 
who applied this term to a fine kind of Sax usgd for making* 

. ni(utnmy .cloths. ThoophrastusJ calls it Eriophora, PJiny 
.Gossym])inn8, Gossypion, and Xylinum.§ In Ai’nbiC cotton is 
called and.^j^^i* (JCuttuu and Kurfus), the latter term 
being evidently dorived from the Sanskrit. Eastern physicians 
. considoi'- all parts of the. cotton plant ^ be hot and 
moist; a syrup of the flowers-is proscribed iii hypochondriasis 
oil account of its stimulating and exhilarant effect; a poultice 
of thorn is applied to burns and scalds. Cotton cloth or mixed . ' 
fiibrics of cotton with wool or silk aro recommended as tho 
most healthy for*^Vear. Burnt cotton is applied to sores and 
wounds to promote healthy granulation ; dropsical or paralysed ^ 

. limbs aro wrapped in cotton after tho application of a ging<M’ or , ' 
.zodoary Zd/?, (plaster); pounded cotton seedj mixed with ginger ^ 

and water, is applied iu orchitis. Cotton is also used a* n 
moxa, and tho seeds os a laxative, expectorant, and a/jiihrodisiac. ^ 
TIio juice of the leaves fs considered a good remedy in . 
dysentery, and the leaves with oil aro applied Jis a ihaster to \ 

gouty joints.; a hip bath of tho young heaves and roots is recom- 
muiidcd in uterine colic. In tho Concaii (ho rpot of tho ’ 
Bo.oluapus (fairy or sacred cotton bush) rubbed to a paste with 
(Tin juice of patchouli leaves, has a reputation as a promoter of 
grauulation^ii wounds, and tho juice of tho loaves mado iiito a 
paste with' tho seeds of VermmuL. iiutlit.dminfU'n is a]i[)licd hr , 
eruptions of the skin following’ fevoi^. ' In Pi}.diikota the ^ 

ground and mixed witli milk are given for sU*angury. • 

Coftou root barjeis oQjoial iu tho (Jnitod Stales rjiaruincoj^coia, 
also a Ituid extract of the b'^irk ; It appi-ars to have lir<i atlraeU d 

^ 71. . . t YJ., 2(5. X II IV IV , 0. lu. 
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tion from being used by tbe female negroes to produce 
abortion. Tliere appears to be little doubt that it acts like ergot 
upon the uterus^ aud is useful in dysmenorrhoea and suppression 
of the menses when produced by cold; a decoction of 4 ounces 
of the bark in two pints of water boiled down to one pint may 
Vjo usbd.in doses of two ounces every 20 or 30 minutes^ or the 
liviid extract may be prescribed in doses of from 30 to GO 
piinims. Cotton seed tea is-given in dysentery iu America; 

' tho seeds are-also reputed to be galactagogue. [Stille and- 
Mawch., Nat, Disp,, p. 678.) By treating cotton •fii'st’with-ti 
dilute alkali, then with a 5 per cent, solution of chloride of* 
lime, and lastly with water acidulated* with hydrochloric acid, 
aud afterwards well washing it with water, it loses its greasi- 
m ss ani bocomes absorbtnt and a valuable dressing for w.ounds ; 
this absorbent cotton may be medicated by sprinkling it with 
soliitiotis of. carbolic acid, salicylic acid, boracic acid,* &c. 

' Pyroxylin or Gun Cotton is mado by dipping cotton into 
a mixture of equal parts of nitric and sulphuric acids, washiug 
fri cly with water, and drying. 


Description. —Cotton root bark is in bands or quilled 

ono half a lino thick, covered with a brownish-yellow, 
s:it,iuy. Very thin coi^k, by the abrasion of which irregular, dull, 
brownisli oraugo patches appear. The .cork forms slight 
hmgitudiual ridges, which arc often coiifliicut into elongated 
meshes, ^nd marked with black circuUir dots or short trausvor.^o 
lint J,. The inner surface is whitish er reddi.sli white, of a 
iu.*ur!y silky lunfre, and finely striate in a longitudinal direciioii 
by the thin medullary The-bust fibres are long and 

t'nigh, {invngcd iu tuTigoniial rows, aud are separated withoilb 
di ii* ilty in very tliiii layers. Tlio liark breaks wkh dilTiculty 
in a tr.nj verse Uireetiuu, but is readily torn longitudinally. Jl 
ia with Hit odour and .vviiliout (a-lco v/ith tho-exception of a 
very iliglit acridity aud faint a-tringency. (Stille and 

uartil r nuiiii dimi, —Tl’O b irk (30Titains. 67/7/vA, and when 
b't h, (Ji'ding to \V^, A. iylo»* a clironioij^a, whi/h 

Oi iOlvoo 111 ;*ha)li-'l \v»tli u pi.v, y. ]],,,v • '‘lomy gradually fluiug- 





ing4o a bright brOwnisli-red. The same change takes place on 
.keeping the bark for some time, when it yields a red tincture 
with alcohol. This substance'was examiued by Prof. Wayno 
(1372) jyid W. C. Staehle (1878), who regard it as of a resinous 
nature. The latter obtained about 8 per cent, of this sub¬ 
stance, which is soluble in 14 parts of alcohol, 15 of chloroform, 
23 of ether, (ind 122 bf beuf.ol; also in alkalies, from' which 
solutions it is again precipitated by acid.^ The potassa solu¬ 
tion diluted.Nvith water is of a sage green tint, glucose was 
likewise observed, and: the aqueous solution of the alcoholic 
extract contained a principle which gave a purplish-black pre¬ 
cipitate wifli ferric chloride. C. 'C. Driieding (187/) obtained 
al a yellow resin soluble in petroleum-beir/nue, a 6xed oil, a 
little taniiin’aud G per cent, ot asti. {bitllc ctyid ]\fciisch») C'^t- 
ton seeds are small iiT sizo, and vary from ellipsoid to fusifoiuii, 
»uid ill Colour from pale grey through yellow and brown to almost 
black. Of forty samples examiued the amount of oil varied 
between 10 per .cent, in an immature and badly dried Sea 
Island seed, to 29 per ceijt. in fully matured Egyptian seed. 
Tim albuminoids and other uifcrogenofts substancQS varied from 
18 to 25 per cent., and the ligniuTrom 15 to 25 per cout. One 
• Irtindred pounds of seed give.du an average— 

Hills with lint . -..49—46 pounds. 

f * • , . 

^ ('ake ... 38—3/ ,, 

Oil . 10—14 


The cnule oil Ihis 28 to 30 times the vi.scoaily of water.* At 
20° C. it has a specitic gravity of *9283*and. at 15° C. oJ •930l>, 
It congeals at —1°’9 C. to —2°*7 0. In taste and mlonr.it 
ri}f>tMnbles linseed oil, and' in otlior properties it i.s iiilci- 
modiate betwetm a dr^yiiig and a non-drying oil. The refined 
oil has a specific, gravity of *9264 at 15° 0. and congeals at 
—1*®1 C. Chemically cotton -dl coU’UHt of palmatiii 
and olein, and its uUiinale percM^tago corn^nusition is carbon 
7G'*i0, Hydrogen >1*40, Oxyger 1^2 20. (DranuJ.) (Jotton Seed 
pit is-n .>t. suilahle tor pldirmb-^-'toic d purpo'’e.s. 
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Commerce. —Cotfcon'rQQt bark is not an article of coinmorco 
ill India; it may be obtained frosb in most parts of tbe country.. 
Cotton seed-oil is largely’manufactured in tbc. United Stat.es;’ 
in 1888 the Atiilanta mills pressed 15^000 tons of seed^ obtaining- 
4,608,750 pounds of oil, worth 30 cents a gallon, or 7^ lbs. 


The meal obtained was 10,331,250 lbs. and 300,000 lbs. of 
lint cotton were removed from the seeds before expressing tho 
oil. The lint was worth 18;000 dollars, and' tho meal which 

is.used as a manure 88,603,58 dollars. 

Ihe following plants belonging to the MalvaceaB are’also 
used medicinally on account of their mucilaginous properties ; — 


Hibiscus tiliac^s, Linn., Malva parviflora; 
Linn., Malachra capitata, Unn., 'Urena lobata, 
and Kydia calycina, Tho bark of the last. 

named plant is used in sugar rolincry. It is a remarkable bark 
abounding in gum ; tho gum comes from tho liber, where tho 
layers may bo separated like pieces of lacoj bn scraping away 
the outer liiyer, the gum js soon protruding between tho longi¬ 
tudinally dis[5osod fibres.' In tbe rimrmnr.ogmfhia it is staCoil 
thiit Alihma gum-occurs in colls; in this hark it appears to bo 
f.r.nod from, cellulose, as tho-cells soom to bo disrupted, and* 
tho cell walls absorbed. 


STEIfCULIACE.E. 

STERCULIA URENS, i?o.7n . - 

Fig.— Cor. PI, I. 25, i. 24. 

—Throughout India, Coylon. The gum. 

\ ina uhir. Bah, Gulii, -Kuhi, Kami, Kahn {Uin.l.), 
K.u d ynr..), l'.iodn^’-,Ku..-:ai, Kaudiil (MnL), Peudri (Can.) 
Kii- ili,'I'ahn! (7' 

fUalory, 'Uses, &C.— „„eLrfain wluthcr this irco 
..nr , to o. I by K.uokniunuM.., 


) 
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•confonnacd with CocMosph^mum Gossypimriy whicli yields a*’ 
siDiilar gum. Possibly it may be the ’tree spoken of as Balika. 
Tliu gum ih collected for sale* iu •most parts -off India^ and.is 
largely used for makiug native sweetmeats, and as a substitute 
for tragacanth.' The seeds yield an oil containing* much 
stearin {Uawhes), and are eaten by the Ghonds aud;Kukus in 

tlie Central Provinces, .{Branclis»), 

* * • * 

It has been shown bj^ Van Tieghem thatin tlie Steren- 

liacese the gum is. produced in largo secretory cells formed 
by the separation of contiguous cells. These cells surrounding 
• the canals hre surrounded by smaller cehs, which becomo 
dissociated as the canal enlarges, and so altered in appearance 
as* to bo scarcely recognizable. In Cola acuminala tlio gum 
canals are present in the pith and bark.^^ . {Bull. Soc. Botauiqvu 
do* Francf', p. Jl, y^nd Bharm. Journ,. (3), xv., -893’.) 

Description. —On cutting off a young' branch of . 
Sterculia the gum Is.seen exuding as a soft solid mass 

from very large canals in the pith and bark, and it appears. ' 
to be contained in the tissues' with some tension as the gum 
is extruded m a short time to. the extent of about half an in^Hi. 

V Tho very y‘»nng portions of.thQ trees, as the branches of the 
p'anicled intlorescence and the petioles of the leaves also 
extrude tlie gum. The gum is completely soluble in eol'd water, 
forming an almost colourless solution. Seen in volume it is 
slightly opalescent, Thkty grains dissolved in twenty ounces 
of water forms a thick, tasteless, mucilage, which entirely 
passes through a paper filtor. A solution of this strength, 
examined in a column 200 m.m. long, was optically inaclive, 
'Ueutral to litmus, and not precipitated by alcohol. A very 
thick mucilage is, however, precipitated. It is gelatinized by 
basic acetate, and gives a faint prccipiiatc with neutral acetate 
of lead, but is unatlotAcd by ferric chloride or bontx and net 
• coloured blue ]jy iodine. It is procipltatod by boiling wall 
an alkaline solution of cupric tai irate, but the eupper is not 
reduced. The gum troated with nitric acid yields abunde.nt 
. erystrds of nmcic acid. It loses 10 per cent, of waier by 
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g at 100° C., and oa inciucy-atibn yields about 4 per cent, 
of. asb, Examined under fbe microscope, jio starch can be 
detected, but a iew small polygonal parcuchyme cells aro 
usually to be met with. The mucilage possesses little or no 
adhesive power. ' ' ■ ’ 


From some comparative experiments .made with coil-liver 
and castoi: oils it appears to be about f qual to tragacairth as an 
ciuulsifyiug agent. (/. G. Prchhle!) . . ‘ 


Cem/n.,rce.—The gum exudes most abundantly in tjie cohl 
weather, and is collected by the forest.tribes. Value about 
Jls. 12 per cwt. . . • . ■ 


In Ghiua the fruits Sterculia scaphigera, wiiU., 

are used on account of the large quantity of gum, which they 
contain under the tiame of Ta-liaUsze. They were introdiuu'.d 
into France as a cure for dysentery uudei' the name of Bo(t~ 
■ttiui-pcijaju]', but were found to act sijnply as a dcinulcent. 
iheso fruits are from J to 11 in. long,-ovoiclj usually somewhat 
el.mgaled at the lower extremity, .which terminates Uy u largo 
dbliqiie cicaviix. Externally they arc of a dark-brown, 
dixoply wrinkled, though generally loss so at tho .superior 
extremity. The pericarp, which'is from ,-i>5 5% of an inch 

in tliickncss, consists of a thin epidermis, beneath which lies 
a dry, l.>lacb, resinous-looking pulp, surrounding a fragile shell 
liaojl w'itli a wbiti.sli membrane. The central portion of tho 
Irait ic occupied by two cotyledons, which in. their <lried 


siate liio tlun and concave. When tho fruit is miwbrated 
in v.';iUr, its outer sh'dl, or pericarp, iucrcasca enormously 
m volume, fonniug a large gelatinous mass. [See llai.hnry's 
S^Uou-e F(7/;rr,-, p. 2 :j5, H:civ a 'of fhf f,-un'wnijvf<ui,>d^ 

Euiiroitvi touiid in the pericarp, green‘oil l-OO, bassorie 
'il-Ot, brown as.trirg.nP Tnaitcr roo.! miuil'-o I'tiO, woody 
Ida ■■ a.nd epiiicrnjis ;j2d; h; .i).? micliu-; fatty m.-i(ter 

2- L-ujiuo and l.•itte^ (•,\’r.e.'t,iv(5 'o:.!, *■ iarcl'. an-l ( rilnlac 
1 -KUO vH *‘.‘1 ' r. r COllf. 


' Sv.VtTn' cif 

oulvn in liiv 


atloril c'l'v wliivl- .n-o 

Of Ihuse, ;s. t.iiv.-, ]]','■ ihl 





i, t. ISl, 3G1', may be taken as a type. It is a’ku'gc tree of 
the Western Peninsula^ Concan, Malabar, Burma*, and Gejloii, 
and is often called ^Svild almondin tlig vernaculars. Tho 
'1 amils also call it Kudrap dukkii, from'tbo resemblande of its 
largo follicle to . tlio testicles' of a borse. Tlie* seeds are 
elliptic, about ail inch long', and half.an inch in diameter, 
covered witli a loose black parcliment, and having a .yellow 
caruncle at tho base. • A white felt-like layer covers the hard 
black shell, •'which is bro'wU and velvety within, and encloses' * 

,au oily white kernel of the same .shape’as the scc*d. Each 
seed w’cighs about two grams. The shells arc difficult" to 
• powder. The .felt-like skin so'ftens in. wniter like bassoriii. 

The kernels contain about 40 per cent, of ifxcd oil and a largo 
i|uantity of starch. ^ , 

Loiireiro. states tliat tlio bark of this troo is aperient, dia— 
phbretic, and diuretic, and is given in dropsy and rheiiinal j.-air 
by the ChiuGSO. Tho (lowers are remarkable for their stereo- 
racoons odour. 

Tho fixed oil of SterenUa feeltda is thick, pale ycllo'^v, bland, 
kind non-drying. It coiniucnces to deposit cryst,;illine solid 
fats at 18° C., and the whole congeals at about 8°. 1'ho * 
spcciliQ gravity at 15*5° is '0277. Saponificaticni oquivaloufc 
20(r2. Tho cryst dlinc fatty acids melt at 29° to 30°. V/itli 
snlphurio acid it I’orins a thick orange-rod mixture. Wi(Ii 
c )1 J nitric acid it becomes opaqiio and slightly deeptms in 
colour.; when heated wntli the acid, it chaiigos to a tltM-p 
coflce brown. Tho portion of tho lead soap of the kitty Jtv’id.?, 
insuliible in etlior,' arnouuteil to GS'9 per cent., and tijo 
liberated acid without any pnrilication had a molting ])obit 
apju'oximating that of stearic acid. The fatty acids from tko > 
k ad sCKip, sohible in ether, cousisted oi’ oleic witli a snudl 
(juahtliy of lauric acid. 

HELICTERES ISORA, iko . 

Fig. — Ir.] /. IbO; llhc'dc Eorf, Mod, v/. GO. 

IkeU Jiidiiui Screv. tree (/ka/.). 
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HS-b. Central and Western India and Western Peninsula, 
Ceylon. The fruit'and .root, 

FernaciiZar.—Marori, .Marorphali Mriga-sliinga 

{Gnz,)j Kevani, Varkati, Dhamani {Mar,), Valuinbjrikai (Tam,), 
* AtmorHa (Beng,), 


History, Uses, &C. — This is a tall shrub, or small tree, 
i'- f” ■ mucli resembling tbo comm'on hazel; the flowers, which arc ' 
^ . bright red and sliovry, appear in tbo rains. In Sanskrit it is 

. ' called AvUrtani and Mriga-shinga oi’ deeHs horn.^-^ ’The 
i , ^ peculiar twisted form of the carpels has probably led to its 

nse.a3 a medicine according to the ancient doctrine of signatures. 

^ Ainslio notices its u^e by the Ilindus as a remedy foy offensi.vo .* 
. sores inside the ears. M the present time it enters into most 
prescriptions for the cure of griping in tho bowels and flatii- 
V Icnce, especially in the case of children. Its chief . virtue ' 

scorns to be its hannlessness. Ij: is indispensable at-.the * 
marriage cei'cmonies of tho Vaisya caste, being tied upon 
the wrist of bride and bridegroom along with the fruit of 
JUnuha (himetorum, Persian names for it are Kisht-bar-kislit 
• . and i\ichak. It is the Kisht-biir-kisht of Ibn Sinn, wlio 
thjSLribi’8 it ‘as hot and dry in tho third degree. Jji tho 
Concau the root-bark is prescribed in diabetes. Wo have 
been unable to discover that- this plant lias any properties 
beyond those of a.demulcent and wild astringent. Tho roots 
t may bo used us a substitute for althcea. 


Vi ' ' Dtsscription.—The fruit consists of five slender angular 

caipels, twisted like a corkscrew, and together ibrraing a cone*- ' * 
about 11 to 2 inches long. Tlie carpels arc pubeHconl,*and .of. 
a greenisli brown colour; they contain a single row of dirk 
. l)rown angular seeds. 'I'lio iutorufil surface is of a ligliL 
grf-cui.sli hue and liighly polished ; tasto* inucilaginoiis. The 
ym • bark is of a dai'k-brown coleiir, and is very thickly stiuMird 
\.bih small round warts so as to present alniost tho appcuranco 
ij , c>[ >S]iagr(‘cn.. 

Cr iUia /ve.-‘--The fruit is kept in all druggists’ ah..j)8, an.I a.-; 
a domeoiie reuic.ly i. pethap^ one of tho bcjt lni.>wn aUirU-Ji hi ^ f 
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Hindu Materia .Mcdica. Value, Rs.'3i p6r Surat mauud 
of 374 lbs. • • . 


Pterospermum suberifolium, Lam: III, t. 576, 

/. JI.,*Miichkand {Hind.), bears white fragrant flowers, which, 
rubbed into a paste with kdngika (rice vinegar) are an 
ancient and. well known Hindu remedy for hemicrania. The 
Sanskrit name of the plant is ]\J.uchukunda, w’hich appears to 
be derived from Greek f^vp-o-o); Latin rpungo, whence mucus, 
and a sweet-smelling flower. The flowers render - water 
gelatinous. ^ ‘ 


P. acerifolium, another species, is called in Sanskrit 
. Karnikara, ‘in Hindi Kapiiir and Katha-champa, and in Ben¬ 
gali Kanakchampa. In Sikkim .it is known as Hathipaila, 
and the hill people use the white tomontum from the under 
surface of the leaf to* stop bleeding. ‘ In the Concan tliu 
flowers and bark of these trees* are charred and mixed with 
Kamala, and applied in suppurating small-pox. Karnikara is 
mentioned by Killidasa as ^^a flumo of the wood-^.^’ The tree 
■ he alludes to is evidently Cassia Fistula, which also boars this 
name in Sanskrit. 


ABROMA AUGUSTA, Lam. 


Fig.—Lnm. Ill, f. 03G and C37. '1\v[Vh Coltoii (/%.). 

Hab .—India and tho Last. NatiY6 or cultivated. The 
root. 

Vernacular. —Ulai-kambal {Bemj.), Olak-tanibol {Bomb.). 

* History, Uses,&C.—This shrub has long been known as 
u plant yielding a valuable flbro {Bnylc's Fibrous ritinis of iodia, 
p. 2G7). In 1872, Mr. Bhoo]>uii Mohim Sircar {Ink.'Med. Cax.) 
first eddied attention to the use of tho ruot as an cmiuenagoguo 
in Bougol, and recomuiendod tho fresh viscid sup hi the treat¬ 
ment of dyj^ieuorrlnea. in dosps of 30 grains. Sat)8‘^<iueutly 
Dr. Kirtpn rccomiuouded Iho uso of draclim dosei of (lu' root* 
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fc into a paste with water. Dr. Watt in his Dictionary of 
the Economic Products of ludia'^ records the opinion of thirteen 
medical men regarding the medicinal properties.of the plant; 
of these, eight speak favourably of it. Dr. R. Macleo.d says ;— 
It is a valuable medicino in dysmenorrhoea, the fresh root is 
usually given, made into a paste with black pepper about a 
week before the time of menstruation, and is continued until 
it commences. I have.seen it prove very efficacious in 
some cases, especially in the congestive form of the disease.’^ 
Dr. Thornton says;—The slender roots are useful in the 


% 


congestive and nem-algic varieties, of dysmenorrhoea. It- 
rognJates the menstrual flow and acts aS a uterine .tonic. It 
should be given daring menstruation, li drachma *of tlie fresh' 
root for a doso with j^lack _pepper, the latter acting as a 
stomachic aud carminative.’* Dr, Evers says “It has never 
failed in my hands in speedily reli(?ving painful dysmenor- 
rha-a.” Irr ■ Western aud Soutliern India the plant is not 
common, and its medicinal properties do not appear to be 
known. 


Description.— A small tree, or shrub, with soft velvety 
brandies, and ovatc-oblong,-scrrulate leaves, the under surface 
of which is tomoutoso. Tho flowers are dark purple aud 
drooping, and have five petals with dilated claws. The fruit is 
a dry, 5*celle(l capsule, with 5 truncated wings. When ripe it 
dohiscos at tho apex, exposing tho fi^o inner angles of tho cells ' 
crested with still silky hairs which penetrate and irritate the 
akin if handled. Each cell cont.aius numerous black seeds the 
si/.o of, radish seeds. I'he roots have a thick, fibrous, brown 
bark, whjdi, when freshly-cut, protrudes a thick gummy snb- 
stun-.e like otliors of the genus. {Sue Stcnnilia nrens.) 

Chcmiral rom-podHun. —The bark was .'r-pavated from tlie 
dried roots and reduced to powder. Dried -at 100° C. tho' 
powder lost h*37 per cent, of moisture. Tho ash calculated on 
tho nndried powder amoui'K'l to 11-01 percent. There was 
nothing special to nolc regarding the coinpositioii of the a»h ; 

’ it fUtl cDiitHiii uiJiUji.'inK.'jju. 
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Treated with light petroleum ether 0:4 per cent, of a yellow 
^oft extract was obtained, which was odourless aiid tasteless. 
In cold alcohol it was partly soluble, the solution possessing 
an acid reaction, and leaving on spontaneous evaporation an 
indistinctly crystalline.residue. The portion insoluble in cold 
alcohol was white and had the physical properties of a wax. 

After the action of petroleum ether, the powder was dried 
and exhausted with ether, which yielded on evaporation *88 
per cent, of yellow odourless non-crystalline extractive. This 
extract was insoluble in water and in dilute acids. In alcohol 
it was partially soluble with acid reaction. In alcoholic 
ammonia the extract was almost wholly soluble/the solution 
being of a • yellow colour: the addition of acids to the 
ammoniacal solution caused the separation of whitish flocksv 
The other extract gave no roactiou with iron salts. 

After removal of other from the powder, it was treated with 
absolute alcohol, and'on evaporating off the spirit 1 per cent, 
of a yellow non-crystalline extract was left. This extract Wiis 
slightly soluble in water, with .acid reaction ; by the action of 
dilute sulphuric acid, a yellowish solution was obtained, and a 
yellow insoluble residue left. The acid solution did not give 
any reaction with alkaloidal reagents. The residue insoluble 
in dilute acid was wholly soluble in aqueous ammonia, the 
resulting solution beiug of a deep yellow colour : the addition 
of acids caused the precipitation, of yellowish white floch^ 
which were easily soluble in chloroform. A portion of llio 
original alcoholic extract gave no read ion with iron siilts. Tho 
powder after exhaustion with alcohol was dried. When treated 
with water the dry powder formed a viscid mass j by tho action 
of boiling water the mucilage partly dissolved, tho solution did 
not gelatinize on cooling. A trheo of starch was present. 

PENTAPETES PHCENICEA* linn. 

Fig. Iih:^edej Hori. Mai, c., t. 56 ; Oav. Dtiis. iii., t, 43,;*.!, 

Hab,—Throughout I ho liotter parts of Indiii, 
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Vernacular ^—Dopahariya [Hinch), Kdt-ldla,Bandhuli ( Beng,), 
Tambri-diipari {Mar.)j Naga-pu (Tam,) 

' A large annual (4 to 5 ft.)' found in rice-fields and other wet 
. places daring the monsoon. It is the Naga-pu of Rh^^dc. The 
capsules of this plant are used medicinally on account of their 
mucilaginous properties ; they are subglobose, bristly, 5-celled ^ 
^•valved, about half the length of the persistent interior calyx, 
which is 5-partite and bristly. Each cell contains from 8 to 
12 seeds arranged in two vertical rows, (See Gdrtn, Fr,, t, 134.) 
The plant appears to have attracted the attention of the Hindus 
oh account of its peculiar habit and time of flowering, and has 
many Sanskrit names, such as Baudhuka and -Bandhujiva, 
living in association or yjoups ; Arka-vcllablp, beloved of the 
sun ; Pushparakta, red-flowered, &c. 


TILIACEiE. 

CORCHORUS TRILOCULARIS, Linv. 

Fig. — Jacq. Vind. 2, t. 173. Tiilocular Jew’s Mallow 
(Eii'j.), Coreto triloculaire (Fr.). 

. Hab .—rAsia, Africa. The seeds. 

Vet\cacular .—Kurrii Chiintz Xllar.)^ Pat (Jlind,, Beng.), 
Fcralii-kirai (Tam.), )V,r.iuta (Ttl.), The i^juQds, Kaja-jira 
iOuz.). ^ . . 

History, Uses, &C.— 0. Mlocularis is a small annual 
plant which appeal’s in the rainy season along with C. oUtorius, 
from whicl' it may bo distinguished by it^ oblong, lanceolate 
loaves, trilocular capsules, and small seeds; both piiiuts are 
known by the name Xfidiiio in Saubkrit. Ainslio mentions 
the latter plant as being ;:d i.\odiciiii liy by the Hindus, nnd 
says that they 7 educe it : • u^ln :. and n-iv it v^ith lu>ney for 
admiiuatra^Ion in obHtr.u ilri.- -.f pl'idomiiial viscera. Ho 
also notices its luc tvs 0 y ot-herb. . Acci.vdiiig to Tsviuing, 
0^:; infnHion of tb 7 k 'vnw.j a - ! vcf drd k. In India 
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seeds of.O. trilocularis, wlilcb are bitter, are administered 
in doses of' about 80 grains in'fever and obstructions of the 
abdominal viscera. . A bitter corcliorus was known to tbe 
Greeks. Tliepphrastus- says 6 jrapoi/nafcJ/iaos 8ui t^v TriKf)im}rn 
Kopxopos. (H. P., VII. 7.) Pliny. (21, lOG) also- mentions 
GOrcliorus as li. poor kiiid of pulse growing wild. 

Description. —^Tbe seeds, which are closely packed in 
the trilocular capsule,- are small, black and angular; they 
"are‘generally more or less mixed • with those of 6'. olitorius, 
which may easily be distiuguishod by their greater size (f’eth 
of an inch)’and peculiar shape, which resembles that of a 
mobring buoy. • • 


Corehorus fascicularis, Lam., a native of 
tropical India, Australia and Africa, is a small procumbent 
woody' plant with oblong or lanceoloto serrated loaves; 
peduncles 2—5 -flowered, opposite to the leaves,; capsules 
linear oblong, nearly terete, rostrate, three-celled, about 
Inilf an inch long, clothed with simple hairs; they con- 
tamed a number of small dark-brown angular seeds. 'Fho 
whole plant is sold m the'shops; it is very muciiaginous and 
somewhat astringent, and is valued as a I’estorative.- Hirau- 

khori is the name given to it by tho country people, and 
means deer’s hoof. In the Calcutta and llombay shops it 
is called Bliapbali, which name-must not be confounded with 
Bhaphali, the Marathi navno for rcuccihuiUin (jraiufc,-an uta- 
bellifci'ons plant. 

C. fascicularis has been received from Poona under tho 
name of MatjuvniilJu. 0. Antichoi':is, l{ccuscli., WiQhi Ici 10/3, 
is also sold as Baphidi. 


GREWIA.TILIiEFOLIA, Vahl. 

Fig.—ileddcms, FI. lOS. 

Hab._Western India to the Himalayas, BuruM, Oeylon. 

Vsrnacxilar ,—Dhdmanl (Hind., JDctuj,), Hliainan (Miir.), 
Ttiada, Tharra (Tam,), Oliarm hi (Teh), Butale (Cua.), 
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History, Uses, &C.— A tree, leaves hoary beneath,- 
oblique cordate, dentate, 5-nerved, feather veined, petioles 
1 inch, pubescent, thickened at the top, stipules leafy, falcate 


acuminate, auricled on one side, flowers yellow.- - The berries 
have an agreeable acid flavour and are eaten. Bark thick, 
white internally, covered externally by a thin grey sube’r 
which readily peels ofP, showing a slightly rough, green 
surface beneath,- very mucilaginous and sweetish to the taste. 
In the Concan the bark, after removal of the suber, is rubbed 
down with water and the thick mucilage strained from it and 
given iu. 5 .tola doses with 2 tolas of the flour of Panicutn 
millareum, as a remedy for dysentery. The.Sanskrit name of 
the tree is Dharmana, and this name is loosely applied to 
several species of Grewia.® 


The bark of G. asiatica, Linn.^ has similar properties. 
Ihe tree is called Parusha in Sanskrit, Phalsa in Hindi, Shukri 
in Bengali, Phalshi in Marathi, and Putiki in Telugu. It is 
cultivated for its acid fruit, which is one of the ph ala-tray a or 
fiLiit triad of Sanskrit writers, (See Pouiegraiiate,) , 


Grewia scabrophylla, Roxb,, with scabrous leaves, stem 
and fruit, Khatkhati (Afar,), is given in accordance with the 
doctrine of’signatures as a remedy for leprosy in the Concan ; 
it appears t6 be simply mucilaginous like most of the genus. 
Its roots are the althea of the Portuguese in Goa, and are used 
as a substitute for Althma, 


Triumfetta, —The plants belonging to this genus are 
mucilaginous, and are used as demulcents. 

The burr-like .fruit is. said to promote parturition, T. 
rhomboidea, often confounded with Sida (see 

Malvacorr) by the TiUtivos, is generally used. The plants of 
this genus arc the Lui pifliers of the French colonies, and bear 
the significant nrunos of IJrrbe d coudn/poicde moinc, an4 fete 
a h(‘are. 
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LINUM USITATISSIMUM, Linn, 

Fig. — Bentl, and Trim,, L 39. Common Flapc [Eng.), Lin 
usuel (Fr,), 

Hab. —Egypt. Cultivated in India. The seeds and o.il. ‘ 


Vernacular. —Alsi, Tisi (Hind.), Alishi-virai (Tam.), Mosin^ 
(Beng,'), Alashi^ Javas (Mar.), Atasi, Madana-gingelu (Tel.), 
Alashi (Can.). 


History, Uses, &C-—Linseed, called in Sanskrit Atasis 
appears* to have, been but little •used as a medicine by tho 
Hindus. The Mahometans hdve paid more attention tQ the . 
plant*; they consider it. to be cold and dry, and that clothes 
mado with tho fibre- cool the body and lessen perspiration; , ' 
they recommend fumigation witli the smoke for colds in tho 
* head and hysteria, and use the tinder to staunch ha}morrhage.s. 
Sherriff says if you. wish to become thin wear washed liiieu . 
clothes in the summer but not in w'intor. llie flowers are 
said to be cardiacal, the seeds aphrodismeal, and hot. and dry. 
Linseed poultice is recommended for gouty and rheumatic 
swellings; as. an emollient the mucilage is dropped iuto tho 
eye; with honey it is.prescribed* in coughs and colds. The 
. roasted seeds are said to be astringent.* In Western India, 
the unripe fruit is used' as a vegetable. Fluckiger and 
Hanbury in their Pharmaengraphid (p. 89) give a sumniary of 
the history of the plant iu the West, and trace its use back to 
the 23rd century, B. C. It is the of Hioscoridos and the 
Liiuim of fliny.* Gallesky (1767) strongly advocated .the 
use of Liuseed oil in painter’s colic and other, spa.sraodic 
nJTectiouB of the bowels. In modern medicine Linseed tea is. 
much used as h demulcent drink in cough depending upon an 

* Bio.s. H., l»hu. ll» 1. 20; 
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Titated and inflamed condition of the pharynx nnd upper 
part of the respiratory passages. It is.also useful in irritation . 
of the intestinal canal and urinary passages.* The meal is.on^ 
of our best poultice materials. The oil with an equal part of 
Ijme water forms the well known' application for burns and 
scalds-called Carrbn oil^ and is also given internally as an , 
aperient in-piles, dose two ounces^ morning and,evening, 
formerly the pil boiled to the consistence of caoutchouc was 
.ilsed for the mapufacture of bougies, catheters, and elastic* 
probes. By inteVrupting the.burning linseed oil by covering 
the boiler, there remains a brown turpentine-like substance, - 
the so-called [Brannt) •• . • 


, Description. —The capsule, which is globose, splitsrinto 

* 5 carpels, each containiifg two seeds’separated by a partition. 
Tho seeds are of a flattened elongated ovoid form,‘with an ‘ 
acu4e edge, and a slightly obirrjue point blunt at one end. They 
I hirvo a brown gloaSy polished surface, which under a lOus 

• is seen to be marked with extremely fine pits\ The hiluin 
occupies a slight hollow in the edge just below tho apex. . Tho 
testa encloses a thin layer of albumen surrounding a pair (5f 
' ■ hirge cotyledons having at their pointed extremity a‘strait 

. embryo. The seeds of different countries vary-from i—} of * 
an inch iu length, tliosu ])reJuccd in warm regions being • 
the larg<'d. In India a white variety is sometimes met wilh» 

^ AV lien inimer.'fd in water, 'the seeds IjC-atine .siuToiuided by 
a thin, blippery, .Colourh ss* mucous’ eavtdope, wlileh (piickly 
dissolv-'s as a Tieutral jolly, while the seed slightly swells and 
’ loses its policili. [Pharniaa^grapliia, p DO.) 


Cht^miccil romposition .—Tho following summary is extracted 
from tho Phariunco'jrajfhift T]ir> constituent of chief 
importniK'o is tlio fixed oil whicli the seed conl-aiiis to about 
ird of its weight.' ^Jho proportinn obtained by pressure on 
a largo scale i=» 20—oO j»crcent. The oil when pre.'cicd without 
heat and when freslt has Imt little colour, is without unpleasant 
tant^ and rloc* not solidify till cooled to —2(1^ C. Tho com¬ 
mercial oil is dark yellow, and 1ms a ehurp rt pul .Ive taatu and 
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our. On exposure to the air^ especially after having been 
heated with oxide of lead, it quickly dries up to a transparent 
varnish, consisting chiefly of linoxyu, 0‘‘, The 

crude oil increases in weight 11—12 per cent., although at 
the same time its glycerine is destroyed by oxidation. 


By saponification. Linseed oil yields glycerin, and 95 per 
cent, of fatty acids, consisting chiefly of linoieic acid, 

0-, accompanied by some oleic, palmitic and myristic acid. 
The action of the air transforms linoieic acid into the rosinoid 
oxylinoleic acid, 0^. Linoieic acid appears to bo 

contained in all drying oils j notably in that of poppy seed. 
It is not homologous cither with ordinary fatty acids, or with 
the oleic acid of oil of almonds, O"'. 

^^The viscid mucilage of Linseed cannot be filtered till it 
has been boiled. It contains in the dry state more than 10 pei' 
cent, of mineral substances, when freed from which and dried 
at 110® C., it corresponds, like altheca mucilage, to the 
formula li-° The seeds by exhaustion with cold or 

warm water aftbrd of it about 15 per cent. By boiliug nitric 
acid it yields crystals of mucic acid. Its chemical relations 
are therefore those of gum and not of soluble cellulose. Lin¬ 
seed contains about 4 per cent, of nitrogen, correspunding to 
about 25 per cent, of protein substances; after expression of 
tlio oil, theso substances remain iu ilie cake. 


in the ripe stale, Linseed is idtogcther destitute of starch, 
though this substance is found in Uio immature seed in the 
very cells which subsequently yield the mucilage. The water 
retained by the air-dry seed is about 9 ])er cent. Tho 
mineral constituents of Linseed, chiefly i>hosphateH of potas- 
Huun, magnesium, and calcium, amount on an average to o per 
emit, and pass into the mucih.ige. By treating thin slices of 
tlio testa, aud its adhering inner membrane with ferrous 
sulphate, it is «een that this tegument contains a small quan¬ 
tity of tannin A. Jorisseii has pointed out that a mixture 
oi buf-ecd meal and warm water, when kojit at a tcmpc'nifuro 
of 'EP C., and thru distilled, yields ^ distillate containing 
U 
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fontaininpr hydrocyanic acid. (Lull, Acad- Iiuij, Bclg. (3) V., 
750.) The oil is obtained by three methods, • cold dra\vn, by 
the aid of heat and expression, and by the use of solvents. 
Seeds 2 to G months old are generally used, as the oil from 


fresh seeds is viscous and turbid. (Brannt.) Four qualities of 
oil are produced, raw, refined, boiled^ and artist's oil. 


Commerce .—In 1872, India exported to the United King- 
{ , ■ dom £1,144,942 worth of Linseed. In 1882 the total exports 
were valued at more than £3,000,000, and in 1885-86 and 87 
the average value of the exports was nearly £5,000,000. 


ERYTHROXYLON MONOGYNUM, Boxh. 

Fig.— Cor. PL i. i. 88; ^Vight 111, L 48. 

Hab.—Hilly parts of the Western Peninsula, Ceylon. Red 
Cedar, Bastard KSaTidaL(F/77.). 

I ern at III ar ,—Tcvadarimi, Devadarum (T«77i.), Adavi-goninti 
^ {Can.), 

B. monogijnuvi is u shrub with pale bark and cunoato 
ob')vato leaves, the primary nerves of which are hardly 
distinguishable' from the secondary, which latter are not con¬ 
nected with the intra-marginal nerve. The leaves of this plant 
arc rotrigerant, and wero largely eaten during the famine in the 
Madras Pnmidoury, in 1877, by tho natives of Bcvorul districts 
where it grew nild in abundance, and it was thought probable 
Lh it they might be louud to contain an alkaloid with propor¬ 
tion rdmihir to that which is obtained from E. Coca, l)r, 
Cornish just bofurc- he left India wrote to ask Mr. Lawson io 
have ilio subject iiivc stigat-od, and several consignments of tho 
leaves from tho Cuddiqmh district, were sent to tho Government 
Qaiuijlogu-t for analysis, who iound that they contain no 
ami-nihetio pi inciplo at all analagous to Cocaine, but a bitU'r 
aud tone nllialoid v/hith may have mitigated iJic pangs of 
Iniu^'i r. Squlbb’s m^!f»d wnnusetl in examining I hose leaven. 
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and by the same method, no difficulty was found in obtaining 
Cocaine from E, Coca gi’own in India. The wood is fragrant, 
wln'uce,the name Bastard Cedar, and the bark is used as a 
t<*uic in the Madura district. 


Hugonia Mystax, LimUy Rheedo Hort. Mai. ^7., t. 19; 
Wiijlit III. i., t. 32, is a rambling, leafy, tomentose shrub, 
wich yellow flowers, found in the Western Penihsula from tho 
Concan to Travancore, and in Ceylon. According to Rheedc, 
w}io calls it Modcra canni, the bruised roots are used to 
reduce inflammatory tumours and internally as a febrifuge and 
anthelmintic. 


zygophylle.t:. 

TRIBULUS TERRESTRIS, hhui. 

Fig. — Wi/jht Ic.j t, 98. Small Caltrops {Enrj.), 

Hab. —India and other warm countries. Tho» fruit and 
root. 

Vornacalar. —Chota Goklirii {Ilhid.), Gokhuri (IJevj.), 
liahana Gokhrii (Mar.), Nerunji (Tam.), Negalu-gida (CViu.), 
Mitha Gokhrii, Beththa Gokbru (Guz.). Piilloru-mullii, Cliiru- 
palloru {Tel.). 

History, Uses, &C. —This plant is the Gokshura iiiid 
Ikshugandha of Sanskrit writers ; the tir^t of these munoai 
signifies cow^s hooffrom the voseiublauce of the coeci when 
adhering together in pairs, as is froqm'ntl}’’ the chhc, to a 
cloven hoof, the second alludus to the aroma of tho plant. 
Tlic Hindus use tho fruit and root; they regard tlumi as liaviug 
cooling, diuretic, tonic and aphrodisiac pn^pertios, dud uso 
them in gonorrhoav and dysuvia. The root is onc^ tif tJju ton 
drugs which go to form tho Dasamula Kvatlia, < uuipoiiii'l 
docootioii often mentioned in Httn.qkrit workh. tru ^ 

.are ]l' mndiKm 
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Jacquini, Solannm indicum, Tnhrdua terrestris, JEgJe Mamie- 
los, Calosanthes indica, Gmelina arborca, Stereospermum 
suaveolens, and Premna spinosa. The first five of these are 
called Hrasva (or laghu) pancha mula, or the five minor plants, 
and the last five, Vrihat pancha inulaj or the five major plants. 
According to Ijourciro, 2’. teiTcstris is astringent. 


It is the Khasak or Hasak of the Arabs and Persians; 
and is well described by Ainslio, who says:—“It is a 
common plant near the Dardanelles, and is called in modern 
Greek rp,.t!am. Dioscorides calls it rp[(ioUs and Pliny tribulns ; 
they both describe two kinds, Herredris’ and ‘ aquafkus} 
The latter is the Trapa natans, Linn., or Water Chestnut.* 
In the Pharmacopeia India the use of T. temrdris as u 
diuretic in Southern India is noticed.” In Pudukota the 
llowers rubbed with silver are applied in influrnmatiou of the 
cornea. Ihe action of this drug on the mucous membi’aue of 
the urinary passages .appears to rc.somblo closely that of Enchu 
and Ova Ursi j it may often bo advantageously pombined with 
opium and hyobcyamus. 




Desciiption.- Tnhvlii.a terredria has a slender fibrous 
root, 4 to 6 inches long, cyliudricirl, and of a light brown 
cfdour ; the odour is faintly aromatic and the hxsto sweetish 
and a.striug<.nt. From the rfxjt spring four to five delicate 
stalks, spicadiiig flat on the ground ; those are hairy and 
c.vtcod to 2'j feet in length; the loaves arc pinnated, leaflets 
b t<j 6 pairs, nearly rouu.l. The flowers are axillary on short 
peduncles, and Cf.aiposod of five broad obtuse yellow ixitala ; 
thoso ar.= succeeded by a roun.lish five-cornered fruit, about 
the size of H 'marble, .irmcd with prickles; this ripening 
di vides into five cells, c^k;]i armed with I strung sharp thorns 


Profeador lliickiger bas drawn 
lii tliia plant, a lurt wliicli liag 


’ Dios. IV., li*. I'l n. ill, -VS; lii’, 

U .<.-„r .u.u.suni,,... 1. 

been .Icmonstnurd by -Ur,. Tra,.e dcon.h of Cl.ioa aa.l Trepc, 

L,,lm(>u,Kh.'.r(.lonmbl. a.n fcliw respect; tiny arc lergelv 
iuu ao oi f.Mul irt ite KaM. „u,l coiiiidcic.l I'oolunt In l.ilioi,;. 

• o ,ii, rln -ii. 
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and containin*^ several seeds. The cocci are wedge-shaped^ 
yellowish when ripe, the external convex surface being rough 
between the thorns. When all five are in situ, the fruit 
presents ten thorns pointing towards the peduncle, and ten 
pointing outwards round the circumference; the latter are 
developed first. This may account for the statd'ment in some 
books, that each coccus has only two spines. The seeds are 
oily, and enclosed in very hard stony cells. The taste is 
fnintly aromatic and rather agreeable. 

Chemical composition .—An ethereal or an alcoholic extract 
of the powdered fruits yields to water a crystalline residue 
containing a body precipitated from its solutions by ammonia 
and having the properties of an alkaloid, and associated with 
hydrochloric acid or alkaline chlorides. The fruits also contain 
a fat and a resin, the latter probably is the source of the 
aroma of the drug, as it gives oil' a fragrant odour when burnt. 
The fruits contain a rather largo quantity (14’9 per cent.) of 
mineral matter. 

Commerce —The fruit is collected in the sandy districts of 
India; it ivS always obtainable in the drug marts. Value, 
Its. 5 per Surat inaiind of 87^ lbs. 

Tribulus Alatus, Delilc. Boiss* FI. Orient. I., OOj. 
Winged Caltrops (Eng.). Vernanihir. —Nindotrikund, Latak 
(Sind), Hasak (Pnnj.). The fruits arc used for the same 
purpose as those of Tribulus terrestris. The plant is common 
in Sind, the Punjab, and Beloochistan. Fruit pyramidal, 
broadly winged ; cocci hirsute, two- seeded ; spines confluent. 
(Murray.) 


FAGONIA ARABICA, Liun. 

Fig.—IF/r/A/ 111 t. M. 

Hab •—-N.-W, India, Sind, Punjab, W. Pcniusula Kgypt. 
The plant. 

Po/*’ icu/ur, -Dliamasa (Bonih ), Ustarkhar (i!7rS /.), Dravna- 

hill (■'''Vf/.)- 
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History, Uses, &C. —This plant is common on grain 
fields in the Punjab and Deccan; it is suffrutescent, much 
branched, with opposite twp-stipuled leaves; the stipules arc 
often thorny; leaflets linear-cuspidate; the wood of the stem is 
white and very hard, covered with a ragged, light brown bark, 
which becomes slimy and mucilaginous when moistened ; taste 
mucilaginous. On account of the prickly nature of the plant 
it is called in Sanskrit Dusparsha, or ‘^painful to the touch.^^ 
Dliam^isa has a great reputation as a suppurative in cases of 
abscess from thorns, &c. ; it is also used for cooling the mouth 
in stomatitis, the juice being boiled with sugar-candy until 
quite thick, and a small quantity allowed to dissolve in the mouth 
frequently; the juice is thought to prevent suppuration when 
applied to open wounds. J^agonia in Sind and Afghanistan is a 
popular remedy for fever among the Hill people, and Dr. J. L. 
Stewart states that F. BrufjuiGri, DC,, is used for the samo 
purpose in the Peshawar valley, and is given to cliildren as a 
prophylactic against small-pox. It is known by the samo 
vernacular names as urahica. 


(lEIUNlACE/E. 

OXALIS CORNICULATA, Zma. 

Fig. — WicjJdlG,, ^.18; FL Grow., t, dol. Horned Wood- 
Sorroll {Fng.), Oxulido corniculf^o {Fr.). 

Hab. —A weed of cultivation, Asia, Europe, Ac. The plant. 

i rmacular. —Amrulsik, Chuko-tripati {IJinch, Beitg.), , 
Ambuti, Bhui-sarpatl [Bomb.), Puh-yiirai (Tarn.). Puli- 
chinbiku (Tct.), Pullain-punichi-sappu (Can.). 

History, Uses, &C. Tjiisplnnt,callcdm Sanskrit works 
A mlaloniktt aud Chfiug'^rf, if:, considered by the liindus bo 
coolings refrigerant, and Ht<^nviehic. The juice is givou 

to relievo intoxicntlon iVojn D/itnr:i, ruej i , to h(» in; bil 
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in dysentery and prolapsus of tliG rectum. (^Uiudu ATcitei'id 
Medka, Unit.) Chakradatta gives the following formula for 
preparing a ghvita with tlio herb : Chamjeri ghrita — Take of 
clarified butter 4 seers, curdled milk (dadhi) 16 seers, loaves 
of Ojcalis corniculata beaten into a paste 1 seer. Boil together 
in the usual way, and prepare a ghrita. The fresh herb 
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made into a poultice with hot water is used as a healing 
application to various eruptions in the Madras Presidency. In 
the Ooncan the plant is rubbed down with water, boiled, and 
the juice of white onions added : this mixture is applied to the 
head in bilious headache. Mahometan writers briefly notice 
the plant as being used by the Hindus. Aiuslie describes it, 
and mentions it use as a cooling medicine in doses of two 
teaspoonfula twice a day. The plant is a native of Lurope, 
and is called iJ-o(Txo<j>Oio iu modern Greek. In Keunion it is 
considered a laxative, and is called Petit trefle. 


Description — 0, comkul^ata is one of the most trouble¬ 
some garden weeds in India; the stems are decumbent, 
rooting; leaves palioately trifoliolutc; leaflets obcoidale, 
pubescent; peduncles 2 to 5*flowercd ; flowers yellow, capsule 
linear, oblong, many-seeded, densely {mbesce nt ; seeds trans¬ 
versely ribbed. All parts of the plant have an acid taste. 

The diflereiit species of Oxalis cou- 
tain acid potassium oxalate. 


Biophytum Sensitivum, DC. Bot. Ueg. t. 68, 
is a native of Tropica\ India, Asia, Africa and America. 

VeTiiaculdY. —Lajri (ATa?’.), Zarir (^Ouz,)j LajjMu (IlvuL). 

This plant is used in incuntations. Riimphius sub vocc 
Gallinaria says of it—“ Ipse onim Acosta nan'at ot dcclarat 
doctum Bracmanem ipsi spopoudisse sub condilipno maind 
certaminis, sose per hanc hcrbulatu eilcctiirum iit muher, quam 
desiderarot, ilium Beq\ierctur, ille autem lam hoiiesius orat ut 
hasce artes ChristianiB vebitas, nollct adcliscorc, ' • c beilj.rU 
suis iuaerero.’^ Jib.ecde says of i(, ih* s^icd i ai‘c rt il a^id 
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ining^ and are powdered and applied to wounds, and with 
butter to .abscesses to promote suppuration, the root in decoc¬ 
tion is given in gonorrhoea and lithiasis/' 


Averrhoa Carambola, Li7i7i.,and A. Bilimbi, Linn., 
Ttheede, Tlort. Mai, Hi., 43, 44, 45, are cultivated throughout 
the hotter parts of India, on account of their acid fruits. 

Their native country is uncertain, but some suppose them to 
have been brought from the Moluccas by the Portugues(^ who 
call them Carambola and Bilimbinos. Like some others of the 
Goraniacem, their leaves are sensitive ; their fruits are much used 
by the natives of India as an acid vegetable, and by Europeans 
as a tart fruit and preserve. They contain much acid 
potassium oxalate and used to remove iron moulds. A 
syrup of the fruit and a conserve of the flowers are used by 
the natives as a cooling medicine in fever. A, Garamhola has 
a yellow angular fruit about the size of a hen’s egg ; there are 
two varieties, sweet and sour, A, Biliinhi produces a 
yellowish-green fruit with live rounded lobes about the size of a 
gherkin, whence the Buglish name Cucumber-tree. 


GERANIUM NEPALENSE, Sweet. 
Fig.—Wighi III. L, 153, t. 59. 

Hab.—a ’emperate Himalaya, Nilgiris, Ceyjon. 
Vernacular .—Bhiinda {ITuuh). 


GERANIUM OCELLATUM, Camh. 
Fig. — Royle, III. 149, 150. 

Hab. —Sub-tropical Himalaya, Behar, on Parisiiatli. 
Vernacular .—Jflulnda {Hind.). 


GERANIUM WALLICHIANUM, Sweet. 
Fig.—TF:.//,/. Ir. .. 3-;4. 

Hab •—Te iipfjrave Himalaya, Kuram Valley, Afghmiii^tan. 
]' erv O'' liar —Mumi r.uj (A fq ha ,n. ) . 
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A plant called is mcutioiiecl by Dioscorides (iii. 122^) 

having a fruit like the the head of a crane {y^pavos) - it appears 
to have been used as an astringent in certain aflFections of 
the vagina, riiny (26, 68) mentions three kinds of this plant 
'which have bden identified with Erodium moschattnn, Alton, 
Geranium molle, Linn,, and Geranium tuberosum, I/lnn* 


Geranium Rohertlalvum, Linn,, Herb Eobert (Eng.), Bee do 
gruo, Eobertin (Fr, ), a native of Europe, and of the West tem- 
.perate Himalaya, was formerly used in Europe as a vulnerary in 
luemorrhages, and as an application to tumours and ulcers ; 
internally it was given in gravel, jaundice and ague. It has- 
a strong odour and a bitter,- saline ‘and astringent taste. In 
America .Geranium maciilatum, Linn., a native of Canada aud 
• the United States, is official, and the root is known «as Allan 
root', it-contains, tannic and gallic acids (Tilden), to which it 
owes its medicinal properties.. (Fig. — Bcntl. and Trim. 42.) 

The Indian Geraniums used medicinally, the names of which 
are placed at the head of this article, have the astringent 
properties common to the genus. The root of G. neyalensti 
affords abundance of red colouring matter, aud is used for 
colouriug medicinal oils like alkaiiet (Eatanjot), 

Aitchison in his .article upon the Kuiam Valley Flora 
observes that the root of G. Wallichianum is called iMaminlu 
by the. Afghans, and is used as,an astringoid'application to 
tho eyes, (Journ. Linn. Soc., xviii., p. 26.) 

Tlio Arabs call tho wild Gcrraiiums Ibrat-ur-raui or 
Shepherd's needle. 


RUT ACE Jv 


RUTA GRAVEOLENS, Linu., var. a'iKjuMif'Ain. 

Fig.— Dot. Mag. 2311. Garden Euo (Eug.),, Euo dis 
jardins (Fr.), 

Hab. —Cultivated in the I’kist. The herb. 

Vernacular ,—-Sudab {ll'nd., )far.y Giu.)^ Vrv'nia (Tam,), 
Sad^ipa, Arudu ('Trl ). ]S;i/r-.‘lali'> ai'pu (Can ).^ 

32 
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istory, Uses, &C* —Rue was held in lii^h estimation 
by the Greeks and Romans. Aristotle in his His/ory of Aniviah 
(ix. 6) tells us that the w’easel before fighting wdth serpents, 
rubs itself against this plant. Hippocrates considered it to be 
resolvent and diuretic, and notices it in his chapter on female 
diseases. Pliny notices it in several parts .of his Natural 
History, and calls it one of the' best medicinal herbs. Celsus 
mys of Rue, *‘Urinara movet, sensus excitat, purgat, inollit.’’ 
Apuleius (De Ver, Flerh.) recommends the following .supersti¬ 
tious practise ^^ad profluviuni iiuilieris^’; Ilerbam rutam. 
circumscribe auro et argento et ebore, et. sublatara earn 
alligabis infra talum.^^ llacer Floridus states that Mithrida.tes, 
king of Poutus, used’ rue_^s a protection-against poison :— . 

“ Obstat pota iiiero vel cnula comesta veiienis. 

Hoc Metridntes rex Pouti saipc prokav.it, 

Qui Ruta* foliifc:, 


Johnston, iii his TIiaiunatagraphlaNaturalts, writes :—^'Ruta 
libidinont in viris ejctiiiguit, aiiget in ferainis.^^ The plant was 
loing round the neck in the Middle Ages as a charm against 
vartigo and epilepsy; it was considered emblematic-of good 
luck, and a protection against sorcery, a herb dear to \Vom 0 n, 
Ac. (Dc Giilicniatis.) 


Tlie Hindus received tho ^)lunt from the West along with . 
tlie superstitions connected wiih it; tliey burn tho leaves for 
tlie ]}urposo of fumigating young children sutforing from 
catarrh, and use a tineturo of iliein as an external remedy in 
))arfi]ytic affections, and administer them internally in d 3 \spep- 
•Ma.. They consider rue iujurrous to pregnant women, au 
opinion expressed by Dioscorides. 

I he ArabiaiiB class ruu Ihf.'ir attentiontia, vosicatoriu 

joid hUmiilantia. The author cf the Makhzan-el-Adwiya 
doHfMMlies three kinds—garden, wild, and mountain rue. Ho 
considers it to ht) hot ami diy in tbti tliit'd dogroe; to 
iucrea^f' the iiicjital powers, to act as a tonic and digestive, 
and to increase ihu urinary and nienstrual excretions. Up 
^1. 0 BuitoB that it »iets a.s an antaphroili'dac and cuu.stji^ ahortio.n 
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when given'to pregnant women. The diseases in which it is 
recommended arc so numerous that we must refer the reader to 
his article ‘‘Sudab.^* .The old European physicians considered 
rue to be antispasmodic^ stimulant and emmenagogue, and 
prescribed it in hysteria'and flatulent colic. Boerhaavo extol.s 
its virtues in promoting perspiration. 

Kuo the Serb Grace oi old English writers, and is still 
much used as a domestic remedy. Alibprt says of it, Cette 
plante a un grande action sur lo systcino nerveux, et parti- 
ouliercment sur Iq systemo utcriii. Beaucoup do femmes cn 
.prennent dans les menstriies laborieiises.” The dose of'the 
powdered loaves is from ten grains to a scruple or mai*e, twice 
or thrice dail}". Rite occupies a corner in most Indian 
gai’dei\s. It is largely grown near Grasse in France, 150 to 
‘JOO lbs. produce 1 lb. of oil. 


Rue is an activ^o irritant, whether aj^pliod externally or 
taken internally. It has been I'lH'quently usial with succcfs to 
procure abortion ; soinetiiiios it produces painful vomiting, 
always great prostration, confusion of mind, cloudy- vision, 
feoblenoss and slowness of pulse, coldness of the extroinit ios, 
and iwittdiiug of the liinb.s; in pregnant w’oiueu the drug 'pro¬ 
duces pain in the back, bearing down, and frequent mictura¬ 
tion, follow'ed by pains and .abortion about ten days after 
^ the commoncemeut of its adininislration. Oil of Rue has 
bt*en observed to produce similar symptoms with iucrensrd 
frecjncncy and diminished tension of the pulse; on tlie o^dur 
hand, when an infusion of the dry h*av 09 was used, tlio pulse 
fell from 80 to GO in throe hours.—( Van de Warkcr, Criwhial 
Aboition, 1872.) 

D escription.—The variety angnstifoHa is thiif:! described 
in the i'Yora of Jirilish I uAia \ — pclieled, Iriaugulur 

ovate, decompound, segments varinu.'^, corvml)s spreadiuy:, 
^ bie* tH inccolate, s('pa] > triangular aentr*, pofuls ciliate, 
t vp. ide obtu8('; .‘^liorth' ; edl'eHed. 

'' I rr i- al r- ;;:piysifioci. -The c'sseirtYal oil, whers purified by a 
re deicidin fjonu'whri yi *cid ^ hM spi rdu' gravii) ''f 
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disagreeable odour, like tliafc of tbc. 
plant; a slightly bitter aromatic taste ; boils at 228®—230®, 
and solidifies between + 1® and 2°,'to shining crystalline 
laminae, I'esembling those obtained from Anise oiL The chief 
volatile constituents of rue are methyl-nonylketone, and a hydro¬ 
carbon. The ketone, separable by alkaline bisulphites, was 
formerly regarded according to the investigations of Gerliardt 
and of Cahours, as capric or rutic .aldehyde, H-® O, But 
Greville Williams has-shown that the crude oil contains two 
such compounds, O and 0, the latter in’ 

comparatively small quantity ; and this I’esult has been con¬ 
firmed by Ilarbordt. The portion of rue oil, which does not 
combine with alkaline l^isulpliites, is separable into a more 
volatile portion, having the composition* of Turpentine ..oil, 
and a less volatile portion, which appears to bo isomeric 
with Borncol, but boils at a lower temperature. For a fuller 
account of the chemistry of Rue, see Wattes Diet, of Chon., 
Vol. V., p. 132. 

Commi rcn .— Rue is cultivated in India for medicinal use. 
It is also imported from Persia. Value, Re. \ per lb. 

PEGANUM^ HARMALA, Linn. 

Fig .— Jjam. IlL, 401. Syrian Rue (Eng.)^ Rue Sauvago 

(/'V.)- 

Hab . —;N.-W. India, Western Deccan. The eef3d8, 

Ycrnacular. —llurinal, Uunnaro, Ispand ( Hind., Bomh., 
I]cng.)j Shimai-azha-vaiiai-virai {Tam.), Shima-goranti-vittulu 
(2V-L). 

History, Uses, &C. —In native works on Materia 
Medica, Ilurmal is described us an alterative and purifying 
medicine in atrabilis, and also in disease-s supposed to arise from 

♦ TT^yavov. Thu (JrLM k.4 anil Romans speak of two kinds of Pcgunoii oi- 
Knu, ' Qftrdm ’ and * Trild, or, mountain Ilucy' ainl Apidcius Platouieiis gives 
urmaJa uh the Syrian niiirit'' of Huta fiorftnsis, or Garden Hue. lie mciitions 
Pigauon ttgriori s*., aad sayi-the Italians call it Ruin Jhijjiiana, 
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^wlcl liXmiourSj such as pals}^ lumbago, &c. : it is also said to 
stimulate tlio sexual system both in the male and female, 
increasing the How of milk and menses in the latter. For 
administration a concentrated decoction is mixed with sweet 
oil and honey, or the crushed seeds arc boiled in wine down 
to one-fourth of the original bulk of the hitter, and the 
mixture strained {vide Makhzan-el-Adwiya, article-Hurmal), 
Dr. P. Gopai, who has experimented with this drug, informs 
us that the infusion or tincture acts as a stimulant emmena- 
gogno, and produces slight intoxication like Gminahis indicru 
He gave the tincture in h draclim doses to a female suffering* 
from anienorrhoea, and it had the effect of producing a free 
menstrual discharge ; he further says that it -is • sometimes 
used by the native lUidwives to procure a.bortion. Dr. Gcipal 
believes that it has properties iii common with Ergot, Saviue, 
and Roe. The equal activity of watery and spirituous pre¬ 
parations may be explained by the fact that the red resinou.s 
colouring matter is * a secondary product formed by the 
oxidation of the alkaloid Harmalino ; it is only produced after 
digestion of the seeds in spirit. In Persia P. llarmala is 
called Sipand; iwhon sprinkled upon burning coals it is 
supposed to avert the malignant intluonco of the evil eye. 
Popular allusions to it in Persian books arc frequently met 
with. i 


Description. —The dmg, as found in the bazaar, consist- 
of tlio seeds mixed with a few pcdic('ls surmount t d by tin 
fiv'c-partito calyx and portions of the thrce-collcd, threc'- 
fuiTOwed capsule. The seeds are of a dull grey^’sh brown 
colour, irregularly angular, and about J of an inch long ; 
they have, a heavy narcotic odour' wheu crushed, and a 
bitter taste. 

MicroECfqn’r. nfmcfitre —The testa, w'hich is ronpdi aiul 
B(juamous, may bo secu to consist of two rows of laTge honey- 
coinlad ( oils, tho walls of which copt'fin brown (‘olruirin; 
mailer. Tin* keriiel i- greenish, and -wh’-n n sectiue i-i d 

in glycerim tin* eronniijation, it imTi diriely dcvckipcs a fiee 
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cen fluorescence ; it consists of two longish. c.otyledons 
suiTOunded by albumen ; the cell contents of both appean 
granular. * . 

Chemical' composition.—Some seeds crushed, and treated 
with water for a few minutes, produced after filtering a 
pale yellow fluid with a marked green fluorescence; this was 
destroyed by alkalies and restored by acids . A further examina¬ 
tion of the seeds was made by exhausting them .wdth rectified 
benzine, rectified, spirit, 'and water acidulated with hydro¬ 
chloric acid. The benzine solution was of a pale yellow colour, 
and upon evaporation yielded a rich reddish brown oil, having 
no very marked odourf and a nauseous taste. The tincture 
made with rectified spirit was of a deep rod, like Tra. Lavandulse 
Unnjp., very opaque and highly fluorescent. Upon evaporation 
il yioldud a soft extract of the colour of Dragon^s blood, arid 
Ijaving the odour of Cannabis indica. This, when exhausted 
with water,'gave a pale red solution with .a green fluorescence, 
which, when treated* with a solution' of Oxalate of ammonia, 
throw down the red colouring matter and became palo yellow, 
bm retained its fluorescence. The remainder of the spirituous 
(•Xiract, after complete exhaustion with consisted of a 

i^ jfr resin of a deep carmine lake colour, having a heavy nar- 
enf jc odour like resin of GiV'inahis indica. The portion treated 
wil li iicidulated water yielded a pale sherry-coloured fluorescent 
^:-:lutiT)n, which, upon evaporation, gave a soft yellow extract, 
with an odour like honey; the greater part of this dissolved in 
r((rtiGod spirit, foimiing- a yellow fluorescent solution; this, 
.' b-f filtration, was evaporated to a thin syrup, and upon 
(• joliiig formed a dark brown mass. The seeds contain jtwo 
; lk‘'ii*idfl,//(O'wa/j'j.'/, C ' Ub/ N“ O, disct^vered by Gobcl in 

i' 17, find * IT a r min i, 11*" N' O, discovered by l^Vitszche 

in 1 H I?. M’lie yield of the- two alkahvuis according to Fritszohe 
i . 1 perut., of V. inch •*no-lliii d is Hai’minc and two-thirds 
] J uriJi-irmo. c W(> - ubstaficos have been recently examined 

by O. hi r.ar\d Vj. (/t r. d. ( 'hern. 6re,s'sc/,‘i’//., 1885, 40O, 

Id/;). TI tiM ijilin* rryeOi'lli y from ii.s solution in methylic 

akoh* ' ;:i ycllowisl* - InU*: -olehlo iii water or othoi*, 
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soluble in cold alcohol, and very soluble in boilipg alcohol; it 
colours the saliva yellow. .It melts at 238^ C., and is decom¬ 
posed j heated with strong sulphuric acid* it forms Harmaline- 
sulphuric acid, which on the addition of water, gives a fine 
blue fluorescence. Treated • niider pressure with fumiug 
hydrochloric acid it yields Rermatol, which forms orange-red 
crystals sparingly soluble in water. T.his solution is strongly 
fluorescent and is probably identical with the yellow colouring 
matter of the seenls, Harmaline forms with acids crystallizablc 
yellow salts soluble in water, to which they, communicate a 
remarkable fluorescence. Harmine which exists in the seeds, 
is also obtained by oxidizing Harmaline with nitric acid. It 
crystallizes in colourless needles almost insoluble in water and 
very little soluble in cold alcohol oi’ other; it fuses at 25G® C., 
and is partly sublimed and partly decomposed. Fuming 
hydrochloric acid converts it-into Harmal, the acid solution of 
which is fluorescent. Oxidised by means of chromic acid it 
yields Horminic acid, U° N® O’*, which crystallizes in 
silky tufts. . 

Oommcrco. —Harmal seed is imported from Persia, but the 
plant has been introduced into India by the Mahometans, aucl 
in some places has run wild. In Southern India Henna seeds 
under the name of Lswand are used as a sub.ititute for tliis 
drug.. Value, *Rs. 2^ per Surat miiuud of 37jt ll)d. 


ZANTHOXYLUM RHETSA, DO. 

Fig.—rllhcedc, Mai. v., t. 31. Indian prickly- Ash 

(Eny.), Clavalier d’luJo {Fr.). 

Hab. —VVpstorn Poninsuln- 

Z. ALATUM, lloD,. 

Hab. — Siib-tr<*Y)i(ml Hiuialaya. 

Z. ACANTHOPODIUM, ep. 

Hab.— 8ub-tropic:ii Tliiii.ilava. 
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Z. OXYPHYLLUM, Edgw. 


Hab. 


—Temperate .and sub-tropica] Ilimalaj'a. 


Z. HAMILTONIANUM, Wall. 

Hab .—Assam and Burma. • 

Z. BUDRUNGA, Wall,- 
. Hab. —Tropical Iliraalaya. 

Tlie carpels. . ^ ♦ • ’ 

Vernacular. — Z. lUutsa, Rhotsa-nuiram (Tam.), Rlietsa- 
maum {Tel.)^ Jimmi-mara [Can.), Tisat, Triphal, Cliirpliul 
[Mar.), Z* alatum and Z. acanfhopodiim, Tambul'(Rc?i//.), 
Nipali-dhanya, Tumra, Tojphal, Darinar {Hind.). Z. Budrnntja, 
Badran^ (Hhid*). 


History, Uses, &C. — Sanskrit writers call the carpels 
of Z. alaturn and Z, acanihopodium by the name of Tumbiiru, 
which signiHos ^^coriunder’^; thu fruits of theso trees are so 
similar in appearance that they can • hardly bo*distinguished. 
Thf3y have the peculiar llavour of coriander, and are about 
the same size as that fruit. In Hindu medicine they are 
considered to bo hot and dry. The Cliiucse also use tho 
carprls under the name of Hwa-tseaou or Pepper 
and ui Japan tho carpels of Z. piperiium are used. Tho 
Arilbians appear to havo obtained tho-carpels of 2^. alatum 
or acanthopodiani first from Northern India. Ibii Sina under 
tho name of Fa^hireh (open-mouthed) describes them as ‘‘a 
berry tho size of a chick poa containing a black seed as 
largo as a hemp seed, brought from Sakiila in HinduKtan.'^ 
bal.ala or SoiUgala was an ancient town in tho Punjab, near 
tho modern SanglawalaTiba or Sanghf ilili. It is tho an gal a 
of AlexTindor, and was by tho Chinese pilgrim Ilwon 

'Thsang in A. D; 630; it had then a largo Buddhist monastery 
and a siupo 200 feet high, H6 ji Zrin el Altiir, who wrote A.D. 
1308, giv^-s a .’-iuiihir i-l' and cays that th(^ 
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- jrsiaiis call it Kabibeh-i-kiisluideh (open-mouthed cubebs). 
The fruits of a Zauthoxylam are figured by Clusius under the 
name of Fagara Avicenrise in his Aroui, Hist., Ed. 1605, p. 
185, but they tire probably those of Z. Rhetsa, The true Fagara 


Avicenua3 is the Fagara minor ('f the old Pharma-cologists. 
Later Mahometan writers speak of a Faghiroh coming from 
South India, aud doubtless allude to the carpels of Z. BJietsa, 
a largo tree of the Western Peninsula which derives its 
botanical name from the Telugu word Rhetss, “’an assembly. 
Roxburgh tells us that the elders amongst the Telugu people 
meet under this tree to settle dispute'^, it is therefore called 
Rliotsa niaum or ‘‘Ksseinbly tree.*’ Z. Bu'h'imga^ a tree of the 
tro])ical Himalaya, has carpels which can hardly be distinguished 
Irom those of Rhetsa. The Mahometan physicians consider 
Faghireh to 1)6 hot and dry, aud toh^ive astringent, stimulant, 
and digestive propercier. They proscribe it in dyspepsia 
arising fr’un atrabilis, and in some iorms ol diarrhena. Ihe 
inhabitants of Southern and Wesloru India in-e the e:ir[)oisof Z. 
Rhclsit as a condiment, ospccially with ddi; as a medicine they 
are giveuliu lionev for rheumatism, aud the essential oil as a 
remedy bu'chol(?ra. The>o oarj>els are the Fiiirara major o1 tli'j 
old pharm.'ieologists, .md are much larger than those do jcrib al by 

Ibii Sinii. Tiic fruits of Z. m i/jj^KjUnni and Z. n;.- o/ 

are also used : they are similar to one another in app.Mranco 
as to be hardly distinguishai-h*. Be odes its medicinal use<, 
hagara minor l^ used .'vs an aigr olutut in Ouiuikf’ (tol-ueco foi 
thf‘ hukka), and iu the piaip iraLiuii of gromid bait for fishing. 
The bark of thesu trees in tonic and aromatic, and un.y bo used 
with advaut ago in rheuiiiatisni an(l iu aionic d\si)cpsuit’ idu* 
root bark is to be preforreil. lleekoi and Schlagdonhaudon 

18S1J ivpoitedtbiitacrystnl- 
liue principle, obrained ''ami ihe Ijark vd a West Indian 
Z^'rnfJx^rifhini, produced in !roy-, rabbitr, iSso., gom'ral jriri-jN siH 
aud nboliiluii of tlie fimciitm-i of nv^pir hi c) and eircu'aiioii. 
[S.C Z't /a p. 66,) 


Description.- “Tl;o fruits r»f Z aUtfivt. aud Z.ucMnUu iju - 
diiivL I'oic^ist id ilie c.un Is usually d«>Ui<cm ^4 and o-upty., but 
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^^metimes enclosinpr tbe rounU, black, shining seed. In 
perfect specimens we find a slender pedicel supporting the 
caroels, which are nominally four in number, but of which at 
least one or two are mostly abortive. The carpels are oval or 
nearly spherical, I'^ths of an inch in longest dimension; 
externally they are of a bright reddish-brown, covered with 
prominent tubercles filled with oleo-resin; internally they are 
furnished wdth a hard, papery, white membrane, wliich 
becomes loose, contracts and curls up when the seed falls. 
The drug has an aromatic taste (at first like coriander) and an 
an-ueeable aromatic odour. Thf fruits of Z. Jlhetsa and 

o 

Budrnnga are of thotfsame shape, bnt as large as a pea, and 
the external surface of the carpel does not show the prominent 
tubercles above mentioned, but is finely wrinkled, of a reddisli- 
brown c )lonr, and not lined with a hard white papery 
mombr.tne. The tasuj is at first like that of lemon peel, but 
afrerward-- extremely pungent like that of Z. alatunij producing 
much the effect of Pyrethrum upon the palate. The fruits of 
Z, o>^ijphifllii7n and Z. flamiltontanuni are of the same size as 
those of Z. alatum, but sessile and without prominent tubercles ; 
they are of reddish-brown colour, and have a line wrinkh d 
surface like Z. Rhcha : a hard, white papery mtnobrane is 
present which becomes loose and contracts when the seed falls. 
Jn tasi they resombh* Z. Rfu txa, The shining black seeds of 
all tho.'O species have a feeble peppery taste. Sections of tbe 
capsules when magnified show that their elasticity is one to the 
pre smice of etrong bands of .spiral fibres. The dry open cap- 
mles when soaked in vvator r(i.siime the shape that they had 
h‘fore dehi.sr.enc(.n 

Th«’ root bulk oi Z. lUiciAa is of a reddish-brown colour, 
;rcl is i-o^/f ied with alight veeliuw nibcr, which easily separates 
in papery Hikes; it has an agivenble aromatic odour and a 
bitbjj- ?uste. 


I roWjAmHon Mkic bitter erystalline principle 
present in tlv‘ barf r‘f the Zantheixylcm, and formerly ofdled 
/i' lA y hn heeTs ri t'Cgn ; c d us ioeriticftl with bci beiui.'- 
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by Dyson Porrins. {^^raus, Clicm. Soc.^ 1862.) Iii6 bark also 
contains a voltitile oil and wjsins. Dr. Stenhouse has obtained 
from the carpels of Z. alatum by distillation an essential oil to 
which the aromatic properties ai-e chiefly due. This oil, which 
when pure is called by Dr. Stenhouse Zanthoxyleue, is a hydro¬ 
carbon isomeric with oil of turpentine. It is colourless, refract.^ 
light strongly, and has an agreeable aromatic odour; similar to 
that of Eucalyptus oil; its composition is 11®. lie also 
obtained a stearopton, Za)ithotCylin, floating on the \Yater distilled 
from the carpels and separable from the crude essential oil. 
After repeated crystallizations from alcohol, zauthoxylin may be 
obtained in a state of parity, and then presents the form of large 
crystals of a tine silky lustre, insoluble in water, but readily 
soluble in alcohol or ether. It has a very slight odour of 
stearine, and a slightly aromatic ta.stcn it distils uuchauged, 
its fusing point before and after distillation remaining the same, 
namely, 80^^ C., and its solidifying point C. Its com- 
position is 11^^ O^. The essential oil was obtained by 
.Pedler and Warden (1883) by distilling the crushed carpels 
with seeds, in a cuiTent of steam. The oil was dohydrated by 
fused Ca CD. It coiuinoiiced to boil at 175®—176® C., the 


greater part passing over between 176“—179® C., the teinpera- 
ture then rose to 18P C. and rapidly to 186® G., when the 
distillation was stopped. The roctiiied oil had r specific, 
gravity of *878 at lo o 0. Its vapour density^ determined 
by Meyer’s method was 5*48. Tlicy wore unable to obtain tlai 
crystalli/iable stearopteo isolated l>y Siealiousc. fl'Iic lr< shly 
distilled oil exposed to 0® G. failed to di’posit any cry.sials. lu 
addition to the esscuCial oil, they also detected the presence 
of a pale ydlow visci»l nou-dryiug oil, an acid ivsm, and a 
yj 3 ]lo\v acid principle, forming doop yellow solutions with alka¬ 
lies and reprecipiU^ted from its . aline soluiion by acid.s. 

Several species of EvoJia be u* capsules very similar U> f hi st 
of Zantho.xyUiin, notably fr^n iut foUu. An .suopo. i J t» 

have been yielded by tin e oaoMiles, rcr-inimondcd i>v 
Helbing (lh< tish b\ n/# r., 1897,) as a doi>tioraut 

iodoform; bur tl ‘ fnni .8: yV. .* 0 ..p'-cs d- s c « n.p'rfT‘y\-i; 



jn’rjaK/K. 

sj?? .wftHelbing’s descriptinn, por does it yield an oil of the nature 
described bv him. The seeds of E.*fraxinifolia are brown. 


TODDALIA ACULEATA, Pers. 

Pig. — TilieeJe, Hort. MaL v., 41; Wight III. t. 66; Lam. 
TIL ii., 116; BfutL and '.Irhi, t, 49. Espiulio do ladrau 
(Pori.), Patte de poule (Fr.)^ 

Hab. —^Sub-tropical Himalaya, WeatiTM Poninaiila, Ceylon. 
The root and iruit. 

Ver)Lacuhir ,—MiLiteranai {Tani.), Konda-kashiiiJa (TeL)^ 
KddCirniriti-wel (dug.), Kuncdi, Dalian [IlimL), hiri’ri (Mur.), 
Kaiai-toddali (Mai.). 

History, Uses, &C. — Thi.s scandent shrub ap])ears to 
have bc\:n one? ot the jdants known to Sanskrit writeia as 
Kunchanri or ^oldon, on :K*oouril. of iho onuigo colour of its 
Iruit. It vras aWj called D.diaua or 1 Miming, on aci^oiliit of the 
pungency uf its bi?rrios; both of the<(' names ai(‘ still in u.so in 
the vernacular. Klieed'^ says that the unripo fruit and root 
nri- rubbed down in oil f.'» make ti liniment for rhoumutism. 
^^inslic nioiition.'i its nr-c in Southern India, He says:—* 
tl.iI.'ikfiruuMJiy (Sr(g>nfiti aculoata, Sinith,) is the Taiuool 
u l: i ' of u small whilr root abon* th<' third part oJ* an 
irr; in diainotor, the bark <;f winch is bitter, pungent and 
o-iu*omatic, arid is con.-adored u . .sti>inachic aud tonic. It is 
given in a ak infa'^iou to the quautiry of half a toaimpful in 
tla.‘ c(»uiof the (lav ; the loaves are also i-rnm.tiiiies used 
for \ln^ VMiu- pnrposv. ^ Il'*xbnrgh, in the Flora Indicu, 
de.'Ci iiM a liio pl;o t fi^liy, ati(l s.iys : 'I’hat cvci'y jiarfc of tlii$ 

'.>jirab ha ■; a Irong pungent ti.'tc, the roots, when fresli rut, 
p irticulail’, M fi\'sli lous^c.^ nro t.'alm raw for pain.- in the 

h AV'-l ; t’:i* i lj' itniripcj b. rrie * ino fully us pnngoiu as bla(^k 
and with ncurly the .' iuk' kind of ])injg«mcy ; fniin 
\ • f ».h*’ ii e.lvr.s ]M*i piro m c.-co^filcnt piokh*.'' The fresh bark 

ivJitii’i t i -d hy iha IMiogu pliYsioiuns f r tlic (Mire 4»f that 


sort- of reioittent commonly called hill fever.’’ Fllickigcr and 
Hanbury have the following account of the history of ToddalicU 
Ttadi?::—'^It is from this and other species of Toddalia, or 
from the allied genus Zauthoxylum^ that a drug is derived, 
wliich, under the name of Lopez root, had once Bome celebrity 
ill Europe. This drug was first made known by the Italian 
physician Redi, who described it in 1671 from specimens 
obtained by Juan Lopez Pigueiro at the mouth of the river 
Zambesi, in Eastern Africa, the very locality in which, in our 
times, To ldalia lanceolitay La)ii., has been collected by Dr. 
Kirk, It was actually introduced into European medicine by 
Gaubius in 1 771 as a remedy for diarrhoea, and acquired so 
much reputation that it was admitted to the Edinburgh 
Pharmacopoeia of 1792. The n>ot appears to have been some¬ 
times imported from Goa, but its place of growth and botanical 
origin ^Yere entirely unknown, and it was always extremely rnro 
and costly. It has long been obsolete in all countries except 
Holland, where^ until recently, it was to bo met with in the 
shops.” In tho Pharmacopcoia of India it is stated that 
Todtluliu) Radix is probably a remevly of great value in eoosfi- 
turiojial debility, and in coiivalesceiice after felu i^i and other 
exhausting diseases. It is very strongly recommended hy Dr. 
Ridie, of Madras. The French in India use it undiT the nanu' 
t>f dc r(>nre. 

Description. —The root is woody and in cylindrical ilcx- 
uose pieces, from ^ to 2 inches in diametr)!,*. Th(' hark is 
about Tgth of an iuch thick, and consists of a sotb, yellow, 
corky external layer, wrinkled longitudinally, a thin bright 
yellow layer, and a firm brown middle corticfJ liver and liher. 
The wood is hard, yellow, and vvitlnnit laste or smell: its pores 
aro arranged in a concentric manner, and the medullnry s 
arc numerouR and nari'uw. The tiowms are white, sceeteil, in 
luinplo or compound racemes, and are- snoceetied by 2 to f*- 
celled orange-coloured berries as. largo as a and having .a 
hot peppery taste when unripe. di\ ’eorrics arc dark 

brown or nearly black, tmd have a pungent ^ avomaiio, and vn. y 
agrecabh' flavmn* likf‘citrr n. lun ?aJ!gnitled the bai l sh-'n ^ 
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of lars^e cells filled with 

. -I • T 

contain rapnides. 


oleo-resin. Some celfe 
The vascular system is loaded with oleo- 


rosin. 


Chemical composition .—The bark contains a resin, and an 
essential oil in llavour recalling oil of citron, also a bitter 
principle. In the aqueous infusion, tannic acid produces an 
abundant precipitate of the bitter principle, which probably is 
of an indifferent nature. Fliickiger and Hanbury were unable 
to detect berberine in tlie bark. On distillation the leaves 
yi^dd a pale yellowish green limpid oil, having the odour of 
citron peel, and a bitter and aromatic taste. The specific 
gravity at 17® C. is ‘873; examined by polarized light in a tube 
of 200 m. in. it rotates lo®*30' to the h*ft. The oil has no 
constant boiling point, but the greater part distils over between 
100® and 210®. Metallic sodium has a slight action upon it 
which causes a yellow colour, and awhile deposit in the oil. 
Sulphuric acid iustantly changes it to a rich brown, and nitidc 
acid strikes a trausit^rit ])ink. The oil readily dissolves iodine, 
and its solution in alcohol is not alfected by hn-ric salts. It 
absorbs dry hydrochloric acid with considerable rise of 
temporatur^xnd deepening of colour, but no crystals were 
^ observed in the mixture after reposing a few days with au 
excess of the gas. 


MURRAYA KCENIGII, Spremj, 

Fig.-^Wiijhl Ic., 13; Roxh. Car, PI IL, t 112. Curry 
leal tree {Enn,). 

Hab.—Himalaya, Bonsai, Western Peninsula, Ceylon. 

Veniacnlar ,—Karhi-nimli, .Ihii*.mg, dirani ( (rora- 

niinb (Cuz,)^ rJanda-niin Katuirn {Uind,)^ Kanltcvu 

{Con.), Karu-vcppilai (Tain.:, Kiiri-vcpachottu (7V/.), Bar- 
sunga {Beti'j.). 

History, Uses, &C.—This .small tree, in iSanskrit 
SauraVdii-nitnbfi, or ffur/rant Ncem, is found \yil<l in 
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■^^}untHinons districts, and is also much cultivated for the sake 
of the leaves, which are much used as a condiment. The bark 
and root have stiimilaiit properties, and are applied externally 
to parts bitten by venomous animals; the leaves are given 
raw in dysentery, and are also applied externally to cure 
eruptions. (/iW6.) An infusion of the toasted leaves, ftccord- 
ing to Ainslie, is used by the Hindus to stop vomiting. The 
plant is noticed in tlie Pharmacopoeia of India as having tonic 
and stomachic properties. The ieav(?s are much used as an 
ingredient in sauces and nro sonietimes given iu decoction 
with bitters as a febriKigc. Judging by the Marathi names, 
it must be one of the plants used as condlmeuts and described 
by Sanskrit writers under the name of Jaruua or Jirana. 


Description. — The leaves are pinnate with numerous 
leaflets which aro l| inch to 2 inches long, alternate, uiiecjuall^r 
oblique at the base, irregularly ovate, serrated, pubescent, 
upper surface dark green, dotted, under .surface of a lighter 
colour, venation rcticulatt^d, petioles reddish, odour ])oworful, 
taste modcraUJy pungimt, bitter, and acidulous. The roots 
spread widely and send up numerous suckers; they have a 
thick soft bark, the pnrcnchyme of which is loaded v>it]i oil 
globules. It has an agreeable odour and tasto like fresh 
ginger. 

The leaves yield, to distillaiion a small quantity of volatile 
oil resembling that obtained from the loav'cs of ,7ujlc 
Marmtdos. 

Ohemir^t < r.mjiosilioji. —As a consiiU.rrddc quantity, 28 
pounds, of the loaves had been previously distilled with water 
and yielded only a few drops of oil, it w is not thought iieccN.^r ry 
to extract with potrol(Mun other. A weiglied quaniity, 80 
-ram.’, of the suiwlried and powde ved leave-, was oxhmiskrl 
with ether, aod a mcnsiirod quantity evapoi-aied, dried a ni 
weighed, yiridod a grecrish-block lesin oquivnlert to :h \>cr 
CL*nt. of the leaves. The bulk ol the o-theT(>rd .:xtri!.et 
allowed U) evaporate by oirp .sure to tin air, and the residue was 
iiijiraialv m.xf d \ri8i fr( -Jdy iguiled pumico, nnd oxtrarted 
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'.vater. A measui'od quantity, evaporated, dried and 
weighed, yielded a small residue equivalent to 3 per cent, of 
the resin, ^ilie aqueous extract was slightly acid to litmus, 
precipitated by acetate of lead, darkened by iron salts, but not 
precipitated by gelatine. It reduced Fehling\s solution. 


The residue from the aqueous extract was dried and exhausted 
with alcohol, in which it was completely soluble. This alcohol 
extract allowed to evaporate, yielded a greenish-black 
resin, of bitter taste, and pr^culiar odour. It was freely 
.soluble in cldoroforra, bisulphide of carbon, benzol and 
arn 3 dic alcohol, less soluble in glacial acetic acid and petroleum 
ether, and almost insoluble in acetic otlier. . These solutions 
allowed to f.wiiporatc failed to produce anything crystalline, but 
loll the un.-iltered resin.^ Treated with sulphuric acid the resin 
HN ^ s an etnerald green coloration. It is readily oxidized and 
•v'.itacl'od l»y nitric acid, dense red fumes being evolved with 
c!onsidcrai)le frothing, forming a deep red solution, which 
gives a yellow precipitate on pouring into water, .soluble in a 
larger portion of hot wat<*r with yedlow solution. The remainder 
uf the acid .solution evaporated to dryness, and theyellov.' residue 
leiitralized with solutioji of caustic potasli, gives a deep red 
I’ruid, which i- prcci|:)itated by sulphate of copper and coloured 
a, deeper lod by cyanide of potanli. It .stfiined the skin, ainl 
d^ od silk aud fla.x a yollo'w colour, the yollov/^ colour of the 
•>iUv being permaueiit on wasliiug in water. On heating a 
j)orti ui of tin* 3 ^cllow acid residiu* in a crucible covered witli 
a. watch gl.as.s, > \ellow ciystallino sublimate was obtained. 
The.so reactions prove the presence of picric acid. 

d he was unalTected by boiliug aqueous potasli, but 

d.—id'/ nl in alcoliolic pota?>h. After digesting a dajh the 
pie solution wassluikeii '?p with ether; between the ethereal 
»^d a(|ueons solution a layer of line crystals was observed, but 
u! i‘i j small quant ity for c.iamiiint.iou. The olherenl solution 
evaporated yielded sonii' resin apparenily uindiurcd. h portioJi 
i the p >h<.sh solution poured into water sepuraied some resin 
r ■ oreetiish-yoHor' powder. Andther portion fvi’aiod wdh 
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excess of acid separated the resin apparently unchanged. 
The dried residue of the ethereal extract was exhausted 
with absolute alcohol and a measured quantity evaporated, 
dried and weighed, yielded a residue equivalent to 2^ per 
cent, of the leaves. The alcoholic extract was completely 
soluble in water, and gave similar reactions to the aqueoim 
extract of the resin. It was sligh* acid to litmus, and 
of a bitter taste. On acidifying with sulphuric acid and 
shaking with solvents, chloroform removed a slight residue 
of a grcenisli-black colour and uncrystalline. On concen¬ 
trating the acid solution and setting aside, a few granular 
crystals separated; these were washed with a little alcohol 
and recrystallized, forming tufts of acicular crystals. They 
gave a yellow coloration with caustic potash, but were 
not coloured by either cold or warm sulphuric acid. They 
were sparingly solublo in water and alcolud. The aqueous 
solution was precipitated by tannin and acetate of Iciul 
It slightly reduced Fohling^s solution and gave an orange 
pi’ecipitato with a feiTOSO-ferric salt. It wns not prcci])i- 
iatnd by Mayor’s rc-ugent, nor by bi-iodido of pota li. 
Ferric chloride protluced no coloration or precipitate. H'lic 
mother liciuor from the above crystals w:*s alUnvcd t* 
ev.iporato, and dried up to a bittc'r black i’xtnu't. 'Jdio 
crystallino principle is probably a glucosidc, and might be 
))rovisioually named Kamigin. (J. (i. Prrbhlr.) 



Murraya exotica, Linn., Wlij/U Jc. t. W. China Box, .f jE 
Honey bush (Entj.), Buis do Chino (/*>.). IVre.—Bii)s;iv 
(lUvrL), Ktuiiiui (Jkno»), Kounti (Mar.), Nfiga-golu^u ^ 

( TcL), Murchob (Kvaa.h>n), is a fnvoinr.e evergremi shrtd^ 
in g:\rJons, v/hich bears largo Inniclies ol swect-Km. lJmg 
llowers like orange blo-sum. It la*. > i>ii!njilc lojvOvi \vejf 
,.,.|‘i'H"cou.s leaflets, much I'e-Mniblrn;; b‘'V i l.:fp*‘, 

(:i.'iio joid ‘.wlonr. Do Vrij ha c n'pura's *1 J o i.-. In jn 
litovers. wo el! he i Ui iruned ; u 
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CVATALANTIA MONOPHYLLA, Com 



Fig-— ^Viijht [c.j L 1611; Rlwcde, Hort- ALiL io,, L \2 
Wild Lime {Eng,) 

Hab.— Sylbet, Western Peninsula, Ceylon. 

Vernacular .— Matan^dr, Mdkar-limbu (Mar.), Kat-ili- 
iiiicbaia {Tam.)^ Adivi-ninia (ToZ.), Katunimbe-gida 


History, Uses, &C. —Rheedo says that an oil of 
tlie loaves is cephalic, the root antispasmodic, and the juice 
of tiio fruit anti-bilious. According to Loureiro, tho root is 
heating, resolvent and stimulant. 

Ainslio tells us that a v/arm, pleasant smelling oil is pre¬ 
pared from tho borry of this plant, which in Southern India 
js considered a valualffo external remedy in chronic rheuinatisui 
jtiid paralysis. In the Concan tho loat'-jiiico is an ingredicuit 
in a compound liniment used in hemiplegia. (Vanaushadi 
rnihfi>iha, 1, 404.) 


Description. — A. monofliylla is a large, tliorny, climbing 
shrub, common on tho hills of tho W. Peninsula and in 8ylhct; 
ti>o leaves are fragrant like those of tho orange; tho berry is 
globular, yellow, about 1 inch in diameter and. divided into 
four ctills by membranotiB s(?{)tii, one cell is generally abortive; 

]iulp like that of a lime but '-cry scanty; each cell contains 
om' sccjd of an inch long and an inch broad, having one • 
corkV<5X and fcw.3 Hat surfaces like ‘ he' segmemt of an orange ; the 
rind of tho fruit has a faint odour of orange peel and q-bundant 
oil ccdls. The oil prca};»n'-d by the iiativc^s is obtained by 
powdering tho seeds, which are very aromatic whun fresh, 
s[irinUling thorn with owoetoil and expressing; tho result is a 
‘l a’k gre* ij, j.doaeant fnnelling oil, which communicates an 
agi eablo \rari!.lh tu tho ski:, wlica rubbl'd on it. Tho soods \ 
prrci.od by thoiuBulviyield u*> fatty oil, but tho press cloths 
are Taoir.t'Uo.d ‘vii.h or^.sontial ‘dh A ^^imilu^ preparation if made 
ir<;in dio- mh.J. ■ of Lhnonia IV. .y A-, in tho Nilgiris, und 

fj (hjcoctica of tho leavnjH of ihc rniue plant is applied to 
cuio itch ; )1 5 lamil name Kuiuutua 
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LIMONIA ACIDISSIMA, Linn 


Fig.—Ithcedo, Hurt. Mai. iv., t. 14; Roxh. Cor. PL, f. 3C>. 

Hab. —Ilimalaya, Behiir, Assam, W. Peninsula. Tlu; 
fruit. 

Vaniaciilar , — Beli {Hind.), Tor-olaga [TcL), Nai-bel {Mar., 
Can . ). * 

History, Uses, &C.— Rheedo calls it ^Tsjorou-katou- 
narcgaui/ aud gives ‘ Limonis da folha cruzado’ as tlic 
Portugucso name. Regarding its modicnl properties lie says : 

Cioterum arboris liujus folia ])ra)-sontaucum habontur curaiubo 
opilepsiiu rouiodium. Radi^ alvum movet, sudores expollit^ 
iiuc non cruciatibus colicis ot cardialgia3 incdetur. Pructus 
siccati sboinachum roborant, ao alimuntoruiu iu co fermeuta- 
tioiicm lacsaia restitumit; adlioec ucri ox variolis, fobribustpio 
nialiguis ot pi'stilontialibus coulagiosa potoiitev resistuul, 
al«iuo variid vouenis pimstautissinium ceuboiitiir antidot urn ; 
cpiauiobrem uiagui rostiniantur, ot ab Arabibus aiiirfvt^ 
iiiorcatoribus avido oxpotuntur.'^ Llmhani, Drury and otlier.^ 
copy from Rheodo, but Drury adds that the truit is used 
in Jiwa instead of soap. {Of. Riimphlas.) This use of tho 
fruit is known iu India, and is indicated by the Marathi naiuo 
which siguilies ‘Mrarber’s Bad fruit/’ 

Description. — A. andlRsima is a shrub with Iripinmito 
leaves and winged petioles ; the ’root i^^ yellow, lutter and 
aromatic; tho fruit globular, the size of a grape, with yellov.iidi^ 
red rind like that of the liiiio in structure, and a scanty very 
av*id llcsh-coloured pulj> with somo bit!erness and aroma ; i( i . 
fonr-CLdlcd, but usually contains only tlireo seed i of ilu; colour 
of orange pips. Thr fruit is eutiui aa a slimincliic by ihi' lol/ 
tribes, but i-i not seen in tho B(»mbav markul.. T’lic cull 
:A*nr limr in a dried Btato is oftfui olf red in larg<^ 
it is exported to tlio Arabian coavls, winuc il. ui.,m] as ,4 
condituent with iibh, moat, <.Vo., being powdcreil .doug wilb 
the spices coinintmly u.icd lu cooking. 


mtST/iy 
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ararnignya monophylla, Wight, III L, t. 42. a 

scaudoat shrub of tho Sikkim Himalaya, Bhutan, Tenassorim, 
W. Peninsula, and Ceylon, has a reputation as an alterative and 
diuretic. Tlie root, which is the part used, has a scabrous 
brown bark and a bitter saline taste; it abounds in largo 
crystals of oxalate of lime. From tho resemblance of tho fruits 
to those of Capparis zeylanica, the Marathas call it Karu- 
wagoti (bitter Wageti). In the Concan the root is given to 
cattle siiflcring from bloody urine. 


<SL 


Kakkola. —This is the Sanskrit naino of a rutaccous 
berry, apparently that of Luvunga SCandens, 

The berries, as sold in tho shops,^havo ii glandular j>apiUoRC 
exterior, and a torcbintlnnate odour and tasto ; they vary inucli 
ill sizo, and contain from one to four dark green, oily soocIm 
witli a ine*mbranoiis testa, of the sizo and shape of orange pips. 
Tho berrios aro used in preparing u perfumed medicinal oil 
(Kakko)aka), and are sold in tho bazaars of Bengal under 
ilic name of Kdkala; they must not bo confounded witli 
iCshirakukkolij a psoudo-l)ulb from Nipal, composed of from 8 to 
lU ovoid rieshy scales. Kakkola and Kshirakal:koli arc c)ii('li> 
of interest as being the only two constituents of the Afthla- 
uan/a ov ‘ group of eight medicines’ which are known to tho 
nr (lorn Hindus. Tho Sanskrit names of tho other six plants 
are, Rishablux, Jivaka, Meda, Maliameda, Riddhi and Vriddhi. 


CITRUS, Several species* 

Fig.— "Dontlei/ and Trivt,, it, 50 to 54, Orange {Eng,), 
Oi/inger (7'V.), Lemon {Enj,), Citvonnier {Er.), Citron {Eng.), 
Cednitioi (Er.). The fruit. 

—Lidia, universally cultivated. 

ycnjicular, —Narangi, Oranges; Limu, Lomons; Turduj, 
Citrous { Bomb.). Kich-chilip-pazham, 
; Hhn.j^f’h-eham pazham, Lcmoiis ; Nara-dabba, 
Olirou. (TuvE Kich-(;l ili-})audu, Oranges; rodJa-nbuiua- 

•V 
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^iruln, Lomnns ; Bijapnra, Cit.rons (TrZ.). Kittale, Oraniijcs ; 
Dodcla-niinbc, Lemons; Mada-lada, Citrons (Caw.). 


History, Uses, &C. —Bitter oranges and lemons werr 
introduced into Europo from India by the Arabians, and were 
used by Avicenna and the early Arabian physicians medicinally. 
The sweet orange was introduced from China by the Portuguese, 
who much improved it by cultivation, lienco the European 
nanio of Portogallofto for this orange, and the Indian Sangtnraj 
a coiTuption of Cintra, the name of a mountain valley near 
Lisbon, where tho orange grows in great perfection. The 
Portuguese appear to have introduced tho Cintra variety of 
orauge into India towards tho cud of tho 17th century. 

• According to Dutt {Uindit Materia Medica, p. 12G,) tho differ-^ 
' OTit species of Citrus described by Sanskrit writers are as 
follows :— 


Jambira, Citrus acida, Uoxh. Far. 3 

Limpdka, do. 

Jo. 1 

Nimbuka, do. 

Jo, 2 

A^ijapiira, do. 

Jo. 7 

Madhuknrkatika, do. 

do. V 

Rfahalunga, Citrus inedica. 
Karuiui, do. do. 

far. 

Kagamnga, Citrus Aurant 

ium. 


The variety of Citrus acida, called Jambira, yields tlu> 
lemon juice ujeJ in medicine. Limpaka is much used as a 
sauco by tho nuiives. Tho fruits are cut vertically into 
pieces, and tho fresh juice is iprinkluJ on soup, dal, curry, &c., 
to wdiich it imparts a pleasant acid iasto and agreeable lla vonr- 
A yiickhi of this fruit in it:, own juice and ■ alt is a pc»pular and 
olVectual medicine for indigestion brought on by excess iv eat¬ 
ing, or by indigestible articles o'’diet. Tho fruil - aro ilr * 
rubbed upon a stone, or their riiid Bciripod a little so as t(* ( l h* 
it; they aio then stoepod in juice obtain .'d from, other fruit 
the SOI L, e .d exposed tu tho sun for i: few days v/ith llioadiiit oa 
(d ( 01 non salt, y^.dion crisp and of a brown colour, the*, ar. 
p:: 5t’rv^d krs. Tli?3 prrpar loa I? ce Jar 'k ut 1 i 
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gosfcivo lemon) in Bengal. The variety called Nimbuka has 
arger fruit than Limpaka, and is also used as sauco^ like the 
latter, but is inferior to it in flavour and fragrance. Citrus 
Auratitlutn is called Kamla nebn in Bengali; the variety grown 
in the plains has an acid taste, and is called Narenga. The 
Sanskrit term Karuna nimbu is variously translated by differ¬ 
ent authorities. Wilson in his Sanskrit Dictionary calls it 
Oilrm dccamana. In the Hortus Bengalensis it is translated 
Cztrus mcdica, while Drury and other Madras authorities make 
it Citrus Iwiounm. The Sabdakaldruina dues nob give any 
synonym or vernacular term for it, so that it is difficult to say 
what form is really meant. In the vernacular the terra Karuna 
is applied to a variety of Citrus mcdica (in the Makhzan-el- 
Adwiya it is given as Hindi for Naraiij), Citrus decurnana 
lias no vSanskrit name. In the vernacular it is called Batavi 
nebn, from its having been orignally brought from Batavia. 
M'ldliukarkatika is probably the sweet lemon, or possibly the 
citron. Lemon juico is considered cooling, refrigerant, stoma- 
v hic and useful in dyspepsia, thirst, fever, &c. Fresh lemon 
juicn is recommended to bo taken in the evening, for the relief 
of d 3 espopsia with vomiting. It enters into the composition of 
;,ev«Ta] c./rfiiinativo raodicinos, such as the llingvashtuka, &c. 
Ill rluMiTiiatic affections, such as pleurodynia, sciatica, lumbago, 
[Min in the hip joints, Sarangadhara recommends the 

administration of lemon jiiico with the addition of Yavakshara 
oiiiptiru curbonafo of potash) and honey. TIio root of the 
Variety ot Clints an da, called Lim[>aki; is one of thci principal 
ingu rnmts in a preparation of Iron call imI Yakridaii lauha.'^ 
'I'Ijo genm- Citrus furnishes three out of the five acid fruits 
of .Sanskrit wril:(:rs, rdii,, limes, oranges, 
and citroie.j; the otlier two arc tamarintls urel sorrol. Malio- 
v't’/Lv i'i divide the gt i\us Citrus litrunj. citrons; 

i oivmge.-; ?ud Lima, lemons; Hoy doHcribo two varie- 
' H .;f Citr'm—t lie Crgo-, wl'i. i is bnKiil f-n J obtu o at tli'’ 
in UiO in lali, iKtth t nih’ of winch taper crjU il'y ; beih 

.tr . nv r:,r-.d iingiMiit 'nil the Tmrlniijr of tin timII varn'l) 




lb'" Mini of c, b:tfcr 


d[) 'iT rif .aae.ll 




RUT ACEyT:. 





A 




liter, of tho large sweet. Citron rind is said to bo hot and 
dry, the pulp cold and dry if acid, but cold and moist if sweet ; 
the seeds, leaves, and flowers hot and dry. The juice is de¬ 
scribed as refrigerent and aotringent, and is said to bo digestive 
and to check bilious vomiting ; the rind is tonic and digestive, 
and is host administered preserved with honey or sugar. The 
autlior of the ^lakhzan-el-Adwiya sti\tes that if the rind of t> 
citron bo steeped in a vessel of wino it will convert it into 
vinegar. IIo also quotes a Mahometan Hadis (tradition), to 
the effect that Satan will not enter a house in which citrons 
aro kept. Tho essential oil is extracted by means of sweet oil 
from tho powdered rind, it is coqsidcred hot and dry, and is 
used as a stimulating liniment. The essential oil of the flowers 
and loaves is extracted in tho same way, and is considered to 
have the same properties, Tho seeds arc generally stated to be 
alcxipharmic. With regard to oranges, the Mahometan writers 
describe the best kind ns largo, thin-skinned, and smooth ; 
they say that tho rind and flowors aro hot and dry, tho ])nlp 
cold and dry, and recommend the fruit m colds and coughs, 
when febrilo symptoms aro present; it is best adiiiinistorcd 
baked witli sugar. Tho juice is valuable in bilions alTections, 
and stops bilious dinrrhooji. The ornngi^ is tho salcst of tlic 
acid fruits; tho peel is useful for checking vomiting, a.ul Hin 
prevoution of intoHtinal worms. Orange poultice is rcen in 
inondod in some skin affections, Buch as psoriasis, Ao. Orang* s 
arc considorodto bo aloxiphariiiic and disinfectant ; Oi:>ngo water 
stimulating and rclVcsliing. ddio ('.s^cneo is c::tractcd by o'i 
frotn tlu) rind and flo‘V(*rs, and is nsod c idiiuulat nig liniment. 
Lemons are sl.itidinthe IMafvhzan-ol-Adwiya f o bo of nrniy 
kiiid.s, those which are tlun-skiinn‘d and nbont lliu si'.'o oT n 
hen’s egg arc most esteemed ; othi rs aro dorA-ribed cus ovoiil lOid 
as large as a guoso egg. Of all, tho i5> tlu vjiinc.l^lv; 

part; tho peel has the Siinm prop^'rl ti:s an o-’.iiigc pi lL ^tit ia 
AVfJikor. Tho julco is statcil to !»■’ cmIlI amkI dry, acci : d:Ti . 

^•»ll V . 1 vld jiImI ni«*i; i : to bo dii^ i .rro; ij-ofuI fo 
liradcchoi. amJ von.Ping canhJod hv . ■' bpo ; lo puiify 

;b; )!'od iii :5eurbiiti ■ riatos of tne y^i. uw ica^rrvc il wilh 
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^ iv or honey leinonf? are recommended for sore throat, and an 
" to act as a detergent; they are administered before 

purgatives to prepare tho body for them, and afterwards to 
check excessive action. Hakims pretend to dissolve jewels 
and pearls in the juice, and also in that of tho citron. The 
seeds are said to bo alexipliarmic, and the leaves to have 
tho sanio properties as those of the citron. Sweet limes 
and crosses with the orange and citron, produced by tying 
ilitj trees together, arc considered inferior in medicinal 
properties. Gibson tells us that the fruit of Oiirus Tier- 
[iwhiia (the common sour lime of India) eaten dailj" with 
is a remedy of tho utmost importance in enlargement of 
the spleen. Dr. Aitkin {Brit, Med, Jonrn,, Oct. 4, 1884, C53,) 
reports that a decoctio^|^o£ lemons proves to be a very valiiablo 
rutiiedy in tho treatment of ague. A dose is prepared by cut¬ 
ting a lemon into thin slices, adding three toacupfuls of water, 
bioling until reduced to one teacupful, and allowing the dtjcoc- 
linii to stand all night in the open air, when, after being 
M . ained, it is ready for administration, and should be given the 
lost tiling in tho morning. This statement lends interest to 
an iiivcstig.atiou by iil. Taiirot of some immediate princi])lcs in 
the rind of tho bitter orange. {See Chemical comp,) 


\f !c, Dscopic strvcture of Orange and Lemon Pool .—Tho 
oDiderinis oxhihits nnincrous stomata ; the parenchymo of the 
p<*riearp encloses large oil cells, surroinidod by small tabular 
ce1I^. Tho inner spongy tissue cousists of branclied ri'lls 
N-.{);oated by intorcellidar spaces. The outer layer^> of tlie 
I u’enohyiue contalji Humorous solid yellow bodies, wliieli 
i.roi; consist ol Ib*speridin ; large crystals of oxalatci of 
e. l *iurji are also to b(; :;eou, and in the irjtcrior tissue vascular 
bundles. 


Lf. (oni i^ijcUioh .—The following estimates of citric 

tn Mart Indian limes hub bee)i biiully furnished tu us by 
Ap. (i W. li. ('ii[rer> C. fS.j of Cakmtta :— 

' /, . e go ol long ivuit witli a r'iigli i.kiu of 

a * ‘ li !j"y< ibov eoluur true ouiliLa, liuiO,). Oul^ Iruit 
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cains approximately 100 c. c. juice, 
calculated as citric. 


0^7 

t 

6‘3 per cent, acid 


27 id, China Pdti, a round small fruit with a smocth skin of a 
yellow colour. [Clb'us acida, Boxh,, var. 1.) One fruit contains 
40—50 c. c. juice . = 6*5 per cent, acid calculated as citric. 
50 of tb,ose limes gave 69 fl. oz. juice. 

‘ Srclj Kaghaziy a small oblong, smooth-skinned fruit, green¬ 

ish to yellow iu colour. [Citrus acida, lloxb., var. 2.) One 
fruit contains 18—25 c. c. juice = 6*4 per cent, acid, calcu¬ 
lated as citric. 

Ath, Fatly a small round Smooth-skinned fruit of a yellow 
colour. {Citrus acida, JIoxIkj var. 1.) One fruit contains 
*<1 « about 40 c, c. juice = 7 per cent, acid, calculated as citric. 

^ bih, Gm'ay an oblong rough-skinned fruit of a greenish 

colour, [Citrus acida, Roxb., var. 3.) One fruit contains about 
40—50 c. c. juice ==5*6 per cent, acid, calculated as citric. 

Gth, Sharbati (Sweet lime), a round smooth-skinned iruit 
' of a pale yellow colour. [Citrus acida, Roxb^ var. 9.) One 

fruit contains about 60 c. c. juice — 0*1 per cent, acid^ calcn- 
lated as citric. 

The white spongy inner coating of lemons, as well as otlier 
fruits of the genus Citrus, contains a bitter principle, Kospt^ 
ruUrif discovered by Lebreton [J, Pharm, XIX., 377), of which 
E. n()frmann obtained 5 to 8 per cent, from unripe bitter 
oranges. Ho extracted them with dilute alcohol, after the/ 
^ . had previously beeji exhausted by Ci)Ul water. I'bo alcohol 
should contain about 1 per cont. of cam tic potash ; tho lionid 
on cooling is a<hdulatQd with hydrochloric acid, when it yields 
a yellowish crystalline deposit of hesperidiu, which may bo 
obtained colourless and tasteless by recryst 'lli'/ation h‘')m 
1 ., boiliug alcohol. By dilute Hulphuric acid (1 p»:r ce’iL) 
Y j hesperidin ifj broken up ao follown ; — 

O''* == c^-' H'* O'" 

Ilcsperidiu IL'sporctiu iibicoac. 


Hesperidin is very Utile aolublo e\on bo , j w »tv v r>i ' 
ether but dissolves readily in hoi aeetio a/'d, tO. - ’’ all.j’Uuo 
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tions, the Utter then turning soon yellow and reddish, 
hesperidin, as presented to one of us by ILolirnauu, 
darheus when it is shaken with alcoholic perchloride of iron, 
and turns din;;'}' blackish brown when gently heated with it. 
Under the same nruiie Wiedemann has described a principle 
oblained from unripe oranges differing from ordinary Hesperi- 
diu in some respects, especially in being insoluble in alcohol. 


nesperAin forms crystals melting at 223® C., soluble both ia 
alcohol or ether, not in water; they tasto sweet. Tliey aro 
split up by potash into phloroglucin and lle^perctic. add, 

0*. On addition of ferric cliloridc, thin slices of the 
(jcel are darkened, owing probably to some derivative of 
J\cspendin or to hesg^a-idin itself. The name hesperidin Ijas 
aho been applied to yellow crystals ex.tractcd from the Pomelo, 
(JilruH dccnuiaiiUy Linn,, the dried flowers of which afford 
iibciit 2 per cent, of this substance. It is, as shewn in 1870 
by E. Hoffmann, quite ditforent from hesperidin as described 
lib*.70; he calls ir- Narinriin, and assigns to it the formula 
' H+ 1 Otl*^. Nuringin is readily soluble in hot water 
oi- in alcohol, not in other or chloroform. Its solutions turn 
bi’o'.vnisli rod on addition of ferric chloride. Lemon juice in 
addition to citric aend contains 3 to 4 per cent, of gum and 
^ ugar, and 2'28 per cent, of inorganic salts, of which, a(’oord- 
■ ' ing to Stoddarb, only a ininuto propoidioii is potash, (joss;;, 
nn tlio other hand, who has rcccutly studicid the prodiicU of 
^ th:; lenioii tree with much cai;o, luks found that tlui ash of dried 
lomoTi juice CAJiilains 51 per cent, of potash, besides 15 ptT 
c(ov:,, of phosphoric acid. Stoddari has pointed out tho 
r.unr rloiblo touvlency of citric acid to undergo decomposition, 
and ii;c proved that when lemons aro kept for six months tlio 
ra,pidly dcorfM^cs in quantity and finally ceases to ^^xist, 
li'i-viiig b(Am all split up iiiK> glm oso und carbonic acid. 

I a inon juice may with certain precautions be Icept unimpaireu 
' ^fir nu'oo or even > oars. (^Pharmacorfraphia, 2nd fhb, p. 110.) 

'fc. prevout ion it should be hentod. strained to 

rd!mincT), ;;rd Mf,?., •< d in well fill ’d ludtlc-H. hi 
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Calcutta iiiarkot lime juice prepared by native umiiufacturers, 
and preserved with, a small amount of salicylic acid, is largely 
■ sold. Juice contfiining less than 25 grains of free citric acid 
per fluid ounce is not passed for Government purposes, and tho 
amount of salicylic acid Los been fixed at one-fifth of a grain 
per fluid ounce. »Sorae experiments were recently made by one 
of us ou concentrating lime juice to oue-fourth its original 
volume in order to facilitate transport. It was found that tue 
, loss of acidity in conducting the opernlion in metallic dishes 
^ over a naked flame, and on the water bath at varying tempe¬ 
ratures, with constant stirring was 53*2 to 28*8 grains pc r 
gall«)n. The same juice concentrated without heat in vacuc 
over 11* RO^, imlicatcd a loss of only 9*2 grains due to volatilo 
acids. In the experiments in which heat was employed the 
total loss of acidity, though really partly due to volatile acids, 
was calculated as citric acid, and to render the results compar¬ 
able the loss in vacuo over H- SO^ was also calculated as citric- 
acid. On the large scale witlioiit using vacuum ]nins a greater 
loss oceurc. Warnecke found 5*85 per cent, of ash mi 
immature orange fruit, 3*00 per cent, in tho i)ulp of the ripe 
fruit, and 5’28 per coat, in orange poel when the white inner 
Unsuo had bniMi removed. According to Boussiugaiilt, orange 
f ]n‘tala contain 5'00 per cent. (»f sugar capablo of reducing 

Cupper solution. Several species of tho genus yield an inferior 
gum resembling chorry-trou gum. By various treatment 0 " 
:m alcoliolic extract of the poel, 'M. Tanret has succood ■ i 
' ' in i-iipamting' — 

' (a) A cryst.dlinc acid, insipid and iion-volatile, insoluhlo 

Ml water ami ether, .sliglirly «nlnble in cold alcohol, but 
Holublo in boiling alcohol and cbloroiorru, and having a 
' (-•ompo'^itiou rcprcs 'iiced by llu' formula 11*^® 0^*^^ 

[fi) A. crystalline rc.sinous b<)dy, extremely bitter, nearly 
lUholnble in cold wat.cr, but iVeoly soluble n\ lioiling water nntl 
in ether, alcolu-l and chlurofonu, nnu having a cccifX'Siticu 
nppr(»v[mating iri that of h(^;4pcri*tic iicid ; 

(c) A. cryrtalbiu gluconidc, isomeric with he.iperidj;i, and 
. n «Tue=l ii-olu’spcri^iju. 
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and ((?) a glucoside to which the bitter- 
. ness of the peel is attributed, and which has been named 
aurantiarnariiiJ^^ Aurantiamarin is soluble in all propor- 
/ tions in winter and in alcohol, but is insoluble in ether and 
r' .chloroform. It is the natural solvent of hcsperidin and tho 
• bitter resin (&). {OomiHes Rend, cii,, 518; Fharm, Journ. 
188G.) The sugar produced >vhen liesperidin and isohespe- 
ridin arc split np» under the action of acids is a mixture of 
glucose and insodulcite. {Bull, Soc. Chun, xlix., 1.) 

The rind of the lemon yields the oil of lemon of commerce. 
The most delicate scented oil is procured by the sponge process 
V in use in Italy and {Sicily. After soaking in water to which a 
little soda has been added, the fruit are token up singly, and 
tirmly pressed against a largo and hard-grained sponge. Two 
or tl • ree sharp turns oPthe wrist causes the sponge to rupture tho 
oil cells in the rind, and the sponge absorbs the exuded oil. The 
sponge is pressed from time to time, and the expressed liquid 
allowed to settle, when it separates into three layers, the oil 
Heating on the surface, bright and clear. In Southern France, 
nil instrument called an <5cuolle is used, which consists of a 
Blmllow pan studded on its concavity with strong blunt spikos, 
and having a receptacle at its lowest part for the oil, and a lip 
on one side. In using the instrument tliO fruit is rolled by the 
baud gently and quickly over the spikes, when the oil sepa- 
I'dtOb md collects in tlie reservoir. Another plan of obtaining 
tho oil is exproj^on. The process of distillation is also u.sed, 
but the product i:: inferior. A combined process in which 
the ^niello and distillation methods are used has been iniro- 
dneed, and it is ch.lined that while the product is equal in 
quab’ty to that yielded by mechanical means, the yield is 
nearly double. One thonsaud lemons yield from 320 to 400 
of oil, and about ton gallons of raw juce. Pure oil of 
lemone con uins, according to Bouohardt and Lafont, besides 
a ijif] (ymeuo, sovcral hydrocarbons, H'®, the mort 
diundaiiii of whif.’h is u cit^'ene boiling at about 178® 0., and 
lifj\ *ing 0 roi r i . , y po’.vcr exceeding 4- 106,® and yielding a tolid 
]»tu:aliy nur tivr • liliVdrochloride. 
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Oil of limes, derived from the rind of C. lAmeita, is obtained 
in a similar manner to oil of lemons, which it somewhat 
resembles 


Orange j^eel oil, the essence or oil of Portugal of commerce, 
is also obtained in a similar manner. Wright has isolated from 
the oil aterpene Hesperidene. (J. Ohem. Soc.^ 1873, p. 

From the flowers of different varieties of the Orange, oil of 
Orange flowers is obtained. Genuine orange flower oil, the 
Oleum Neroli of pharmacy, is obtained by the maceration or 
absorption process from the flowers of the sweet or bitter 
orange. By aqueous distillation of the flowers oils are also 
obtained, but inferior in aroma to that yielded by the first 
mentioned methods. Thus C. Aurantinm yields oil of neroli^ 
the flowers of C, bigaradia, or Seville orange, neroU higaradc; 
while the leaves and young unripe fruit of different varieties 
of Citrus yield neroli petit grain, (Brannt.) 

Orange flower water is used in pharmacy, and a tea made 
from orauge flowers is much used in French domestic medicino. 

Commerce, —The vnrious species of Citrus arc cultivated 
in most parts of India. The kinds usually met with an : 
several varieties of Mandarin orange; the common sweet, 
orange; several varieties of sour lime; the sweet, lime; tin 
citron; and a fruit which appears to bo a cross between tho, 
sour lime and oraugo. Besides these we have the Shnddocic 
or Pnininelo in abundance, unci occasionally sweet citrouh 
from tho Persian Gulf, and sweet oi^angcs from Siujz up 
Zanzibar. Sour limps in a dried state riro exported to Arabia, 
where thi y aro used as a condiment with fish, meat, A:c. 


iEGLE MARMELOS, (?orr. 

Fig. — -Benil, and Trini,^ i. 55. Bael tree {Eng,), Kgle 
roavraol (Pr.). 'Flio fruit, bark, leaves and root, 

Hab.— India. 

Vfirjhaculur. —B^! {Hind,, Peng,, Bomb.), Vijva-pazham 
{Tam.), Bilvo-pandn (Tni,), Bilapatri (Can.), Bjlinu-phsl (trar.V 
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istory, Uses, &C.—This is a sacred tree amongst the 
Hindus, its leaves being used in the worship of Siva. On this 
account it is to be found cultivated everywhere in Hindu 
gardens. It is considered sacrilegious to destroy it; enormous 
(juantitios of the leaves are gathor(3d for use in the temples at 
certain seasons. In ancient Sanskrit poQins it is frequently 
nlludcd to as an emblem of increase and fertility, it is 
considered to be very auspicious (ati-mangalya)’ The baton 
of the Vaisya or third caste of Hindus is obtained from this 
tree. The fruit is the subject of several Solar-phallic mytlis. 
Hindu physicians regard the unripe or half ripe fruit as astrin¬ 
gent, digestive, and stomachic, and prescribe it in diarrhoea 
and dy.seiitery. The ripe fruit is considered aromatic, cooling 
and laxative. A thick sherbet of the ripe fruit has a 
I’Cjjubition among Europeans as an agreeable laxative; the 
dose is a tmubler-fiill. The dried pulp of the fruit is called 
^"ilva peshika in Sanskrit. The root b.ark is used as a remedy 
in hypochondriasis, melancholia and palpitation of the heart 
(disnasfv suppo-ed to bo caused by doi’angcJ air); it is one of 
ri;u D.^J^imula or ten pluuts Trihuln^ ferretfrin). The 

fresh juicr of the leavTS is given with honey as a laxative and 
febrifuge : it is used in asthmatic complaints, and with tho 
lelvldiun of black pepper in anasarca with costivenoss and 
junndice; moreover, in external inflammation ' it is given to 
r'M' cci th' supposed derangement of tho luimours. The 
j\f..h(jniotan . use the Bel as a me liciue, and Muhammad bin 
:.n‘ich ^foscribes it; they consider the ripe fruit to bo hot 


a I d dry, the very young fruit cold in tlio s .coud deprive, and 
lKc lialF ripe fruit cold in tho first and dry in 


111 *’ second 

; its ].iropertie‘S arci described ill rho Makh/.an-ol-Adwiya 
Hi c o.Lac'd, ruilorativo, tonic and astringent; it is directed to 
.be con'bincfl with sugar for administration to prevent its 
iri/ing rise to piles. The. pulp of tin' half-ri])o fruit baked 
an 1 r.r* cd with .sugar anrl rose vrater when given on an empty 

remedy for* diarrluea. (ianda 
. ill llie Tjtb oentiir).’, 
ibi'lcr the -mrae of -darmeloi, (je 


''oixM'h i.s said bo 
dlrin. phy-ician l() Mie Vic^Toy of (t< 
^cr'bi - tho Br: fi i 
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«^>nongiKila, and mentions its use in dysentery. Bontius als. 
niontious it. Rheedo in liis fZer/. (VJ. iii., p. 37,; 

notices its use on tlie Malttbar Coast. Rumpbius remarks that 
the gum is like cherry gum, it tastes at first sweet but after¬ 
wards slightly acrid. Ho also tells us that the Chinese mako 
an extract ot the leaves and young fruit which they use for 
adulterating opium. Ainslie and the * author of the Bengal 
Dispensatory quote Rheede, but give no further informatiou 
upon the use of the fruit in dysentery. In 1853, Sir B. 
Martin, writing in the Lancet (Vol. IL, p. 53,) called liio 
attention of the profession to it; finally, in 1869, it was made 
official in the Pharraacopceia of India, where it is recommended 
as a remedy of much value in atonic diarrhoea and dyseutcrv 
and in the advanced stages of those cliseases, in irrognlurity ot 
the bowels, and in habitual constipation. In the Conciiu the 
small unripe fruit (Bal bolphal) is given with fenuel seeds am? 
giuger ill decoction for piles; a compound pill containing two 
parts each of J^al belphal, Aimnffops elongi fruit, and galls, one 
part each of nutmog.s, cloves, salFron, nagkosar and inaco, is 
used ns a remedy f.ir diarrhoea ; the do ?e Is one pill for a rhild 
and three for an adult. Two tolas of the juice of the ];,ark is 
given with a little cummin in milk as a remedy for jiovorty td 
the seminal fluid. Tiie best preparation of Bael fruit is a 
marmelade uiado from the full grosYii but still toridor fruii. mu. 
in tbin sli(.es ; it keeps well, which is not the case with tlio 
conservi^ made from the pulp of the ripe Jriut usually mol with 
in the shops. 


Description,— Tlie fruit is a largo berry, 2- I inches iu 
diameter, variable in shape, boinp* s]ih(U’ical or eoirowhat 
llattenod like an orange, ovoid, or pyriform, haAing y. smooth 
hard nholl; tlie ml UMor divided into 10—15 cells, o-h eoneuiv 
iiig from 0—10 wo 'lly rccJh, coii.-ijds of a mucilaginoij.>^ p’dik 
wliich is very aiMiualic, each seed is snrrcunded ly a ri. - r 
tenacious mucus. The commorciol article is ODtirc or iu dvied 
slices, having on the outer side -e.ooili ?^royi h breovn 
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s and seeds may be seen ; the latter are oblong and com¬ 
pressed, about 3 lines long, and covered with whitish hairs; 
the dried pulp has a mucilaginous, acid, and slightly astringent 
taste, and a very agreeable aroma, resembling that of elemi. 

MiGTOSco'pic structure .—The rind is covered with a grey 
cuticle or bloom, and further shows two layers, the one 
exhibiting not very numerous oil cells, and the other and inner 
made up of sclerenchyme. The tissue of the pulp consists of 
large cells. In the epidermis of the seeds certain groups of 
cells are excessively lengthened and constitute the woolly hairs 
already noticed. 

Cudmical composition. —As stated in the Pharmacographia, 
the dry pulp moistened with cold water yields a red liquid 
containing chiefly mucilage and (probably) pectin, wdiich 
separates if the liquid is concentrated by evaporation. Tlie 
mucilage may bo precipitated by neutral acotato of lead or by 
uloohol, but is not coloured by iodine. It may be separated 
by a filter iuto a portion truly soluble (as proved by the 
addition of alcohol or acetate of lead) and another, compre¬ 
hending the larger bulk, which is only swollon like Traga- 
cauth, but is far more glutinous and completely transparent. 
'Nnither a per nor a proto salt of iron shows the infusion to 
contain any appreciable quantity of tannin. Warden remarks 
that the ripe and unripe fruit, when moistened with a solution 
of turric chloride gives a marked tannic acid reaction, strong- 
c-f: in those portions of the pulp next the rind, the clear 
mucilage surrouudiug the seeds he found to liave au acid reac- 
Ihm, to contain lime and to aftbrd no tannin reaction. AVar- 
ir’»’ke found 2*08 per cent, of ash in JIaf*l fruit, and S-72 
per cent, in the pulp separated from the rind. The wood has 
Oio following ))ercr;iitagc composition:— 

Soluble potassium and sodium compounds.. dU 

Phosphates of culciura and iron .i. *13 

Calcium carbonate . 2'16 

Magnesium cjrbonalo... ‘19 

Sdica with r^and a)\d oilier iiu|ninlu»a . *01 

■‘^WartfJjtdiav Fvrfaster X p, 03,) 
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lbs oF Mie freoh leaves siibniitlecl to diotillafion in tiie 
usual Hiaiiiicr, rapidly yielded one ounce of a lliiu moViile 
oil of a faint ycllowish-grceii colour aud neutral reaction^ 
wliicli bad a })eculiar aromatic odour and slightly bitter 


taste. It had ti speciGc gravity of 0*8d5 at o2^ C. and a 
boiling point of 175*^ C. Examiiiod \Yith the polariscope it 
turned a ray of polarized light to the loft (a)j, = —22*87. 
Tlio oil w:ls miscible with carbon bisulpliide in all proportion.- 
readily soluldo in alcohol, and one part in three of 81 per cent, 
alcohol, it gave a reddish-brown colour with sulphuric acid, 
a. deep brown with snlpliuric acid and pobissium bichromate, a 
reddish coloration wdth fuming niti'ic acid. It dissolved 
picric acid when sliglitly warmed, and the solution had a deep 
orange colour; on cooling crystals wore deposited. Wilh :• 
solution of liromiue in chloroform it formed a colourless 
soliitiou. Dissolvoil in carbon Insulphide, and nitric acid 1*2 
a<Idod, the n]>per layer '.if bisulphide showed a grt'onish (•i»loin 
and tlio lower of acid a rod colour, d'lie oil dissolved iodine* 
with explosive action, and w;ih soluble in glacial acetic acid. 
(//. il. JIofilcs») 


Ooitiwi'rc(\ —Value, dry fruit, to Kc. I per 100; grccf’ 
fruit (> as. ])er JOO; dry j)nlp, Rs. 20 ptT cwt. G'ho Boinl uv 
market is chiefly suppli(‘d from tin' Uccc in. d'ho Iruil ' are 
usually small and not suihible for tho preparation of the con- 
serve; for thi.s purpose tho largo culiivatcd friiii. of iMnigc* 
should bo obtained in a fresh condition. Soaron November 
and December. 


FERONIA ELEPHANTUM, rmr 

Fig. — rb. Cor. /V., t. lid; UbyA/ /c., f. 15 V^-.d 

Apjdn (bJinj,), Pommi :r d* nle(>h lut ( 7'V-) . 

llab.-- India. 'I’ho luavos, fiiiit an-i gum. 

I'/a co. /t/ei- -Kowil. IC iv itha (//bid., d/a> .h Ivathbi'l ( f» ; ■/ ^ 
Xil.'t vilam (7h?/f )- Koth.^ ((./’■ Byal.olu ). \ hi vehui ^ 

CC.) 
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^ Uses, &C, —The Wood apple, or Elepluint 


ap])le, .so called because llio fruit is like au elepliant’s skin, in 
»Sanskrib Ka])itthii (on which inotikevs dwell) and Kapipri^^a 
(dear to moukoys), is mot with throughout India, and is culti¬ 
vated for the sake of tho fruit, which is edible. The Hindus 
er.iisider the unripe fruit to bo a useful aptringent in diarrhoea 
and dysoutery, and prescribo the ripe fruit in affections of tlie 
gum i and throat. It is called Dadhiphala in Sanskrit, as its 
ta'do is coinpareil with tliat of Dadhi or coagulated inilk. 
'rii ' li.*avc.s arc aromatic and carminative. The author of the 
Maklr/ian'ol-Adwi}^! says that the leaves aro very astringent, 
and Ikivo the t iste and odour of Tarranron. Ho describes tho 
iVidt as cold and dry in t^o second degree, refreshing, astriu- 
gonl', cardiac 11 and tonic, a useful remedy in salivation and 
sole iiiro.i’3, stnmgtheiung tho gums and acting as au astrin- 
goiit; Hhorbet laado Crorn tho fruit increases tho appetite, and 
ha-i ah‘xipharcnic properties, riio pulp applied externally is a 
vernody for the bites of venornon.-: insects ; if not obtainable, 
f lu powdor j 1 rind may bo used Ainslic mentions the use of 
llr‘truit, leaves, and gum. lie says that tho latter supplies 
tin piaeo OL L»'uin Arabic in L')Wor India, and is proscribed by 
praclitioucrs to n'lirve tenesmus in bowel aflbctions. 
rii.' i.; the Halong of tho PortiigiieBO. It 

in ineiitioimd in the ih.ngal Dispensatory aud Phnrmacopceia 
of fudi.t, but no further ioforiualion as to its properties is to 
lie gsOiorod from tlieso work.-; The fruit when cultivated, 
;.^Laiu • a diameter of fniir iuclas. The gum forms part of tho 
«:nuiiM*y gum whicli i-. sold in ilio ba/ars. It is (he Dadhittha- 
ra; ‘ f'! S-uishrir writers, lliuler the name of Pancha-kapittha, 
•>. ii vv’ predti :i - of l/h(* l'\ t j ii,.. to lliiuius prepare a inediciuo 
Vy'lileh (•'.* n ..ms ! he (lou er'’, i».irk, : m leuvcs and fruit ol the 

t'. . The com'irv people p.miid the lo:'.Vus with curds mid 
iipjtly rl.e mi.\'i ov: lo i\ ^; wlndi' es a* remedy for heal of 

Iff‘ini . :;p|i';. f d f > br naust I by jjif. . 

ri. Th< .'idjti.>v\ \Yood a]>[)lo is gloimse, uiio- 
e. eo ; meii, , jk i[ 'OVCud with H M'urfy 






'^idoruiis, wliicli is ot a dirty wliItB colour; 

beneath the epidermis, the rind is dull green, woody and 
granular, much more fragile than that of the Bel. The odour 
W/lien ripe is aromatic, and resembles tliat of melon. 'Pliere 
arc about 500 seeds in each fruit of a bland taste and free 
from bittcrnoss; the}’’arc embedded in a pale greyish-pinh 
pulp, and are c>f an oblong compressed form, with thick Hesliy 
cotyledons, and a radicle pointing away from the hiliim. Tlu' 
leaves have from 5—7 leaflets,' cuncate, or obovate with 
crenate tip; they smell aromatic, ^fhe root bark is tliick, 
white and starchy ; it has the odour of the leaves and eonlains 
essential oil. The gum is in tears or irregular masses^ 
yellow or brownish; dissolved in water it furuis an almost 
tasteless mucilage, much more viscid than that ot gtnn 
Arabic made in-the same proportions. Tlie solution red¬ 
dens litmus, and is precipitated by ab-ohol, oxalate ^ ' 
ammonia, alkalint^ silicates, perchloride of ii'oTi, but not- by 
borax. Moreover, the solution is prccijiitateJ by nenlval 
acetate of lead or caustic baryta, bnl not by^ potash. II the 
solution is completely precipitated by uoutral acetate of lead, 
the residual licpiid will bo found to euniniii a srn !,11 (juantiry ot 
a different gum, identical apparently with gum Arabic, inuN- 
much as it is not thrown down by acetate of h‘ad, Ji the liinr 
is precipitated from the Ferouia mucil'igo by oxnlrt'^^ « t 
potassium, tlic gum partially leses its H ilubiliry aud lorms : 
turbid lirpiitl. 

Ohemical compoHiil fn .—The larger portion ot heronin guu.i 
is not identical with gum Arabic ; wlieii i'x:viLiini*d in a •elin'ro 
of 50 mm. length, it doviatos the ray of pet]aris::\l light te ^ 
the right,- -D'-t to the left, a • gum Arabic, (him Arabic iiiry 
bo combined with oxido ei'havd; ilic . omp'uiml (arabui 'i . 

load) coutaiii ‘ 30*6 per cent, of o.vido oi. lead, whe . - 
[dunihie compound of Ferouir gum c!r’'.-i at 110^ ('k yu'i • , ( 

14*70 per rent, of Fb 0. The Ib.-mnla ‘J ‘Xy ' ri"‘ U*’; 

-{-2 (C^- supposes it - per cent. ol ' x'de vd‘ Ir.vol. 

Feronui; gum repuateJly treated vvu i uitrie nCn 

produces abundant ci ystutr of iniKae aeu. Pmul r I Ch 
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vis abouL 1 7 per cent, of water. Tlie ash aiuounts to about 
0*55 per cent. {Plfurmacograjihii'., 'p. 212.) 

I'he pulp of tlio fruit contains citric acid and mucilage. If 
the pulp is thorouglily dried in a water bath, and then covered 
with w'ater for about Cv’e minutes, an almost pure solution of 
citric acid is obtained and recognised by the iisna! reag(*nts * if 
leil in contact with water for a longer porioil, the gum begins 
to enter into solution. The dried pulp contains lo per ceiii-. 
of citric acid, and a small qnanlity of delii[uesceut ash consist¬ 
ing of potassium, calcium and iron salts. 

The leaves yield to distillation a small v|Uantity of essential 
oil similar tv; that obtaintnl from Bad leaves. {Sre y'Ejle 
MnrvifJoH.) 




f ■ovniK^rcc, —^I'he gum, or rather tho mixed gums of which 
I'jM’nnia gum fonns apart, is known as (Ihati gum. In livnidon 
these mixj'vl guin ’ aro kuown as Aiurads, and the tf*rm (ihati is 
applif d to tlu^ gom of Couocarpu^i latt fuliti. 'The term Ainrad 
I ' nnkiiown in India, a7id appears to bv^ of African origin, and 
t»' bo applied to coloiir»‘d Acacia gums. 
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BALANITES ROXBURGHII, rta„rk. 


Fig.— Witfid h\y i. 27-1. Egyptian njyrobalan (Pdiq.), 
I'd ;..dte Agihalad (/ r.jj^ 


Hab. —liricr parts of India, Egypt. TIio fruit. 

I rf.- ( — Ilifppin, ]ie*;ua., llinicol (ij liitL), llingon 

»//e. y ), N injiindau(IV7/L),Giiri,Bing*ri (/’t/.), lliugana (ll/a;’.), 
ilingoriji (Gu':,). 


ITiS-tory, Uses, &c.—This plant is imerod to Isis, who 
I reni' a.ciUd with a v;rowii it iii hvn’ hami. In Egypt it 
;il: *» a. : ymbol of farovwdl fvud in-] '* ♦'“iven tv> dying pev»pltL 
i > M-’cdH arc fnuiul along \sil!i olin-j- fruit s* eils in the Egyp- 
Lap tv-uub,., d'he (b-; hr! ap! -ivr to h’t\ be aunc. avouaifned 







Vvlili the tree through the I'jgyptiaiis, mid it h nioiitiouod by 
Hippocrates, Theopluastus, Strabo and Dioscorides inuler the 
uaine of Pcrsea— TTCfUJut, Dioscoridos says that the dried 
leaves are applied to blood eruptions, and that the fruit is 
often infested by an insect celled KpavoKuXaTTTuv^ Latin writers 
also notice the tree being sacred to Isis, and Pliny (15, Id } 
says that Alexander gave orders that tlio victors bhonld l>o 
crowned with it in the games whicli he instituted in honour of 
Persons at ilcmpliis. The fruit appears to liave been occa¬ 
sionally confounded by the ancients with the Pcrsica or peach, 
as it is sometimes described as edible. Bnilloii says that in 
Egypt the ripe fruit is called “ desert dato’^ and the nnripo 
Egyptian myrobalan.*^ Tho African Arabs call the trci 
FA Iltujijtjf and uso tho pulp as a detergent, and tho baric 
to poison lisli. In Senegambia the leaves are used as a vermi- 
fiig(', and Hie roots and fruit as a purgative. (Correct Lejinme.) 
In India Bahinitos is tho Ingndi or Ingua of Sanskrit writers 
who also call it Tapasa-tarii and Munipndapa, '‘anchorite’s 
treo,^’ because the Gurus ])ropare troni the seeds an oil for llu 
lamp which they uso in tho ceroniouy of iAurv-o'iiusaua, c 
initiation of a Hindu by Iris spiritual gir.do. Another tijimm 
fur the I’rnit is Gauri-tvac, which , semnS to couneet it with i he 
Worship of Gauri or Isani, the Indian godde.^.; ol abundance , 
the earth, tho nakfi or power of Isvara or Mahudova, in who^r 
lumour boiiihs made with the ^lell aro exploded, "I'ho festiv 
of tliis goddess, culled Ju'tyauduivrdfy is condiuacd by \\\»nu u 
at the vernal equinox; an intere.stin.i_ description o! ib uu(h r 
tho nauio of the Gaugoro festival will be foiiiul in ^IVjcl*.^ j •- 
than (Vol. I., p. 570). In all part^ of India a beat used a-, 
described by Herodotus ‘u tho Isis v^irHup at liosirls, ami !;y 
I'acitub in tho Ertha worsliip aiuor g tl«o fSuevi in (ti'iiuae.yo 
At the Ganpati festival in Jhtjia, Oavr.i is woishippcd in (fc 
Conn of a cornueupceia-shaped. b' -iupict of leaves and 
and a similar emblem tippertninud io tho Dcuuc tcr or Cc:.; 4 

Hie Greeks. Gauri also ln’lds in her h ,* fit/.us ilower 
re).il>t:matio nl repi*‘ductluii. 4’hc le.'ivvs oF I-elMiiiUn .'ire !tm 

Jimgapatri of iiusici a Sanskrit wntcra, bet Uiu k m Hmgw 


HlMARUHEAt 



Wfi?< doubtless the Asafa^tida leaf. In tlio Concan and in 
oi lier parts of India where this tree is unkiiowai, the oil for 
the Guru-iipasana cei’oinoiiy is obtained from Torminalta 
Cafappai a tree which is not a native of any part of India 
except perhaps the eastern bordei“s of Bengal. 

The unripe fruit of Balanites is found in the druggist’s shops 
in man}' parts of India, and is used as a purgative and anthel¬ 
mintic, the dose being half of the pulp of a single fruit; in 
smaller doses of from 2—20 grains it is expectorant. The bark, 
unripo fruit, and leaves are given to cattle as an anthchniutic. 
The physiological action of the bark and fruit is similar to that 
of the genus Volygala, and a few drops of a tincture of the 
fruit is as efiicicut an eiunlisitier as Tincture of Senega. The 
kt-riiel yields a bland 4litty yellow tiisteless oil, wliich is 
apjiJicd to burns and sores. 


Description. —The Iruit is an ovoid drupe, about two 
inches long, by 1*^ inch broad, having a noai'ly smooth, fragile 
cpicarp, marked by ten shallow longitudinrd grooves ; tlie 
grcenisli soajiy incsocarp is traversed by numerous bundles 
of vascular fibres, and is adhoront to the pentagonal, thi<*k, 
woolly shell, descending seed contains under iis coats 

a iliiitk ox-albiiininous embryo, with plano-convex cotyledons 
•ojuielirnca unequal, bilobdl or corrugate, and u short superior 
rinlicle. As found in the shops^ tlio fruit prescuts a wrinkled 
ft|’.pc‘anin(;o, and is of a groonish-vellow colour, having hcou 
gathered a liitic beforu maturity. 


Chimicnl rf.rnvosifion, —The bark yiidds a principle similar 
to# i^* not identical with supouiii. {Sf C l^a])0nuria.) 'fhe oil 
nil of Africa) has a sp. gr. of ‘0185 at lo*5° C., and 
cuiigc'ab at vsero. It. yicjlds IM •1 per cent, of crystallizod fatty 
ricids molting at 31^, and with a mean coinliimng weight of 277. 
Sulphuric acid ])r(}duccs a brown colour not altered ]>y stirring. 
Wii h Massie’s nitric acid test the oil br^comcr. opn.jne, and is only 
I'.gbi iy darkcniid in iiiil; iho I nver part «>f ttio oil l>ecouU '. 
vv]^lI(^ and sjjUd with u gr* i u ring wl-ere ir toiu l.cs the acivl. 
IhsUcd villi a tliiid .1' its weiglil of nitric acid, it ehunges. 
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to a light orange liqui<l, and when left to cool becomes solid 
in a few hours. It is a slow drying oil, ai^d -is readily bleachctl 
in sunlight, a'hero are some points of resemblance l>etween 
it and that of AfachU liypogcea. The seeds yield to solvents 
a little more than 50 per cent., 

The pulp of the fruit contains organic acids 1*8 per cent., 
saponin 1'32 per cent., besides tqucllage and sugar. 


PICRASMA QUASSIOIDES, 1)07111. 

Hab.—Sub-tropical Himalaya, South China. *lhe wood 
and bark. 

Vcrnacidar .—Kashshing (TUnd.). 

History, Uses, &C. — A small tree or large bush with 
unequally pinnate leaves, and the aspect ivnd foliage of 
Ailuntus; it bears axillary stalked cymes of small di.o.-ious 
or ])olygamoaH iJowers, which luive tlio calyx four or fi\e 
parted. Tho fruit is a pca-liko rod driq^e and is caliMi*. 
Hoyle first drew atteiitiou to tho bark and wood as being 
quite as bitter as quassia, and Stewart slates that tho lorve 
aro used ill tho I'unjab to euro scabies and the w’ood to kill 
iTisc9ts. The bark has been recomincnJed by Abic.-tiditu 
as a febrifuge, and under tho name of Th’uou {Nima) //.a/ - 
tfiuih'Sy the plant is uotioed as a likely snbHtitiiti for quay ia 
in tho Indian Pharmacopoeia. In this work the bark is 
said to bo sold under the namo of Bhurangi in licngaK bui 
this are unable to confirm, ivs several samples of Idiaimg' 
which we have obtained in* Jlengal aiu} clsowlierc all pmvoit 
to bo tho I'OotK and -toms of Oh rodendt iui strrnihm. 

Description. —The wood consists of pioorS the larger^ 
branches from d to (> iiiclios in diiiniotcr, arni is covcicd with 
u dark-ljDwn bark, whiidi ha- a somcwlud mlied .Hirface, 
a!ul is iiiJiikcd by transverse licar-e. <bi rublur e ‘>11 tho nni< i 
lavcr of suber an oliv:-green surfact^ la oXj>omMl. ^fhe I/ark 
frein a iU ui ul d iiiclior c. diame'er jva.; imk* llnek c.' d very 
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oinpncf.. TLe wood and bark arc of a yellow colour; 

in tlio JoDULT 11 traiiHVCrso yection allows iiurnni’uus tine^ clor.c, 
medullary rays, which intersect well marked, irregular, con¬ 
centric rings. The centre of the stem is occupied by a cylinder 
of pith—in short, in appearance and taste the drug bears 
a close resemblance to quassia. 

Under the microscope a transverse section of the bark 
exhibits an outer layer of brown suber, within which arc two 
or three rows of empty transparent cells, followed by 8 to JO 
rows of cells containing chlorophyll; these arc succeeded by 
ihe liber tissue, wliich is divided into layers by about six rows 
of yellow stone cells. Lastly conies the cambium layer. 

1’ho medullary rays cgfisist of about 15 vertical layers of 
cells; the single layers contain from one to five rows of cells, 
'ibt! tissue of tho bark contains resinous deposits and crystals 
oxal.dt? ol lime, wliicli arc so numerous towards tlio exterior 
portion that they pi*oducc opacjac patches, visible to tho naked 


oyc. 

^J’lu wood so closely agrees with tho microscopic descripiiou 
of quassia by 1'ocklington {Pharm. Jn, (d) F., d21, Ycur-Uook, 
I< ’75, ]). UJO), that wo think it uunecassary to reproduce tho 
irirtieulars. 


<Ah:ui/ail excuuinatvm .—Our experiments indicate that the 
Wdod contains a crystalli/iublo principle, ]>rubably ([uassiiu, a 
Jban’iji'mug, liitlcr, rcsin-likc priiuuj>le, and at least one othm* 
vnv cv) dallizablo, bitter, resinous body, {>robably the uiierystal- 
!i iilile ijuaHsiiu of Adrin and Bordeaux. There arc several 
fi'iiulof jut*. r<.*Mt connected with the examination of P, r/uas- 
to which wc: w<*uM refer. Firsll}', the wood is not ao 
imirn- t » the Ic.slc u ? oriliimry fpia<sia wood, ficcondly, ilio 
"tlion of tho Pkarhtar^^’jr.tptnti stale that tiny obtained 
7’-> [>• r cunt, of :v’,li fVoiu qiias ;a wood dried atJOtPC. ; thu 
1 b : I’7*. o oblaiiicd liy Ui a riounlcd l<> ^'nly I V per 

i!:, 'J’hirdlj, a watory jlutiou of ordinniy quai. ua wood 
I : ited ! I cii.qilay a « ' hi llmu t. cenct., c ’piciully if • lilt.lc 
1‘im Ir , I f. ’H .A-cording iu l'’hn l«n.r iiiul 



SrMARVnEJl, 


ilaiibury Ibis 5s apparently duo to quassiiu. We liavo repeated 
the experiment with a sample of ordinary quassia wood with 
negative results. The P. quas.sioides wood when treated wit h 
water or alcohol aflbrds solutions which display a very marked 
greenish flnorosconco. Regarding tho content of quassiiu 
it appears to vary considerably. A, Christenson {Arcldv. drr 
Pharm. (3) XX., 481,) states that ho fonnd tho amount 
to vary greatly, some specimens folding scarcely any. 
Stllle and Maisch give the yield at 0*15 to 0*05 per cent- 
(National Dispensatory .) Tlie authors of tho Pharv),acoyraphw 
ut about 0*1 percent. MM, Adrin and Mordcaux —{WjurL 
der Phaivi, XI., 24G—50) obtained 0*125 to 0*15 per cent, ot 
white crystalline quassiiu, Oliveri and Denars (Gazetta Chinu 
ItaL XIX., i—0) obtained only 0*03 percent, of tho pure prin¬ 
ciple. \V hilo CTolJschmiodt and Weidol in 1877 failed to iaolai 
quassiin, they obtained however a yellow rosin, tho presenee 
of which had been provioiisly noticed in Iho wood by 
Fliickiger and Hanbury. Tho amount of crystailizable prin- 
ei})lo present in tho wood wo examined, w'O are unable 
aecurately give ; us a rough approximation we do not considi'r 
that it would amount to more than ‘0*^'t.o *03 per cent, a nu 
outside limit. 


Regarding tho methods of analysis, extraci ioii of tho woo-’ 
by alcohol, and subsequent boiling of the dry alcoholic extract 
with water, conceutruting, and precipitating with tannin, 
appears to give the best rctiults, as far as a crystallino produci- 
is concerned. 


In order to ascertain whether any of tlie Jabornndi alkaloid<i 
were present in tho wood or not, w’o inado f.ho follovvifig 
t^xperitm.'uis;—An alcoholic extract of the vv(u»d was digest .-I 
with water acidulated with one per cent, hydroehluj-it acid, 
Uio sol^ul iim fiiU'reil from insoluble r'.soioim matter, and 
evaporated to a snudl Imlk, Wl on cold tho deep yellnw 
snindon v.a> prci ipitatud with phos phoi jielybd/O acid, lihcrej, 
iiid tho preeipita?r; w.ishcd with " :der conlfUf iug a . ; c (tf 
Uydroehha ii. acid, 'fhe pV(H ipituto wui thci: trvrdcd vmIi 
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“yta water, the excess of bariura removed by CO“, and the 
liquid with precipitate evaporated to dryness. The residue 
was then boiled with 96 per cent, alcohol. On evaporating off 
the alcohol a yellow non-ciystalliuc varnisli-liko residue was 
l(fft This residue was bitter, partly soluble in water, and 
responded to the usual alkaloidal re-agents. The amount 
(/btained did not exceed a tmee. 


a 
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The method of extraction above described was subsequently 
modified in the following manner:— 

An fdcoholic extract obtained from 2G3 grams of the wood 
was digested at a gentle heat for some hours with water 
acidnlatod with 2 percent, of hydrochloric acid. The deep 
yellow solution was filter*], rendered alkaline with ammonia, 
ami agitated with chloroform. Tlio separated chloroform was 
fhon agitated with dilute hydrochloric, acid, tho acid liijuid 
(hjcaiiteJ, mudo alkaline with ammonia, and again agitated 
with chloroform ; and this operation was repeated a second 
time. Finally the cldoroform was evaporated olf, and loft an 
nin hcr-colourednon-crystalline, transparent varnish-like residue. 
In water this extract was only slightly soluble, but in water 
acidulated with a few drops of nitric acid, it was wholly 
scdnblo, with tho exception of a few flakes. On spontaneous 
evaporation of tho nitric acid solution a yellowish uou-crystolliuo 
residue wan obkiiuod, not easily soluble in cold 90 per emit. 
al»’oliol, slightly solublo in cold water, and n t wholly soluble 
in warm water. An acjiieoua solntion was of a deep yellow 
».ol*.uraud possosaed the following properties*- 'lasto distinctly 
pting jit, very slightly biif.or and acrid. With alkaloidal 
in*oup re^ogonts very marked precipitates we,ro obtained ; with 
vciy diluU) solution, however, phosphomolybdic acid wasono of 
Muj low ro-agents which afforded a reaction. Frolule’s ro-agemt 
gave no colour j-eaction lo tho cold or on heuthig. TIao 
phyniologiiml action tho principle waslriod by ilie rollowiiig 
<>jHrimon<3:—A aoliition coiitaining *0009 gi.»rn of fho 
jifiinjiphj injtjcted hypodormically 1‘elow tLv- skin of a frog 
{?!•; Iiicfjd no LW'iiiptf. ins , a scfiiUion eoinaiuinp ai;; at of u 
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'^ram liypodormically injected below the skin of a cal’s tliigh 
yielded negative results; one of us swallowed a solution 
containing *0036 of a gram without any symptoms whatever 
ensuing. A strong solution applied to a cat’s eye caused no 
contraction of the pupil. 

1’hc amount of this principle separated from the wood, 
though we had operated on a fairly largo amount, was iusufli- 
cient for further experiments. Our experiments indicate 
however the presence of a distinctly alkaloidal principle in the 
wood, in addition to the principles already rofcri'ed to. As I’ar 
as our experiments liavo gone there is no evidence to show 
that the alkaloidal principle is related to tho Jaborandi rdka- 
loiJr'. Wc have also examined nepalcmui for these alkaloids 
with a negative result. It however contains an alkaloid wliiid) 
docs not appear to bo identical with that found in quas^iioph'!^. 


AILANTUS EXCELSA, Roxh, 

Fig.—Roxh. Con PL, f, 23; Wijht, III L, t 67. 

Hab.—Bohar, W, Peninsula. Tho bark and leaves. 

Vernacular ,— ^^aharukh, MalmuiTub, Arua (IIimL), Malia- 
rukh (Mar.), Pcru-inaram (Tam,), Pedda-mauu (T< L), Dodda- 
miiri (Can,), Motho-araduso (Gm:;.). 

History, Uses, &C.—It appears probable that this 
ono-of tho trees to which Sau.skrit. writers have given the lunuo 
of Mahauimba. Its bark and loaves are in great^ropiite a^ n 
tonic in Southoni India, especially in debility after clnhlbirtli. 
d’ho juice of the leaves is usually administered in Ichir (a kind 
of rice milk), or the juice of the fresh bark is given with 
cocoaniit milk and iri*ficle, or witli aronmlics and hom y ; it 
is* said to .stop aCctr-pains. Ainslie says that the Inrk has n. 
pleasant and somewhat aromatic taste, and is proscribed tiy 
native praetitioiiert. in iTiriisi(»n in d\.;])U[)tic eompla'uta to tho 
oMoul ut tliroc ounces twice daily, but from his dcscripVioM 
the bark, it appears pi^oliablo that lu^ ri’lui's to A, mr iaharxen, 
wliicli l>oar3 tho f-anie Tumil iiuim-, llio b uk of d. exceUu- being 
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_„jcnsely l)itter like Quassia. Dr. Wight mentious that in 
the Circars tho bark is regarded as a powerful febrifuge, and 
as a tonic in cLbcb of debility. 


Description. —Bark light coloured, vory thick and granu¬ 
lar, externally hoary, rough from the presence of nnraevous 
hnigitudinal scabrous ridges; internal surface yellowish whito 
and finely fibrous ; when soaked in water it swells greatly, and 
becomes glutinous on tho surface ; odour when moist acrid and 
(lisagrcoablo; taste vory bitter. Tho leaves are abruptly 
‘ pinnated, tomentoso when young, afterwards glabrous, Icatlets 
}0—14 pair, 4—5 inches long, coarsely toothed at tho base; 
taste bitter and somowhat aromatic 

^[icroscopic structure. —ftections for the iniscroscopo show 
that a great portion of the bark consists of largo stony cells 
cplleetcd together in groups. There also many conglomerate 
r.ipliidea. 

Chomiral compoS'iiion. —Dr. N. Duji has sepamted from tho 
bark an acid principle which ho has named ailAiuHc aciil. It 
is reddish-brown, very bitter, and forms a deliqmjscont mass 
<;f v/axy eonsistonce, very caiily solnblo in water, loss so in 
alcohol and (4her, and insoluble in chloruform and benzol, 
y . - J//. (3) L, 161.) 

y.- 

' AILANTUS MALABARICA, VC. 

' Fig.—Pheile Uorl. Mai. m., 1. 1&, 

Hab. —^Western l‘oninsula, Ceylon. 

^ Vnrnacjitor .—Ood {Mar)^ P^ rn-maram (Tam.), Pcdda-manii 

History, Uses, &C.—tree grows uioiig the edge 
^%il ilit‘ (ili)Liil : on lhf\Vc.tiMa Coast. Ibis tho P<*ngeliun ol 
it / Itl K i't , wlio givc.s S.e ilu *' a« tluj Brail miniu name. Tin; 

' l •44 ;n Mosvii H’i Iifiga (limp oi (/aiiiiri, and lu Inivain ore a-i 

tiM Huin-kt'it iiiunf l» r Viiiu.% Hi'- h’ mi uf A 

^ t(i m .« iot rniv in SuUtlic:a 

i.i.ii '•_4> 






Mattl-pjil. The bark has a pleasant, astringent and slightly 
bitter taste, is given in cases of dyspepsia and dysentery, and 
is also considered a valuable tonic and febrifuge. Reduced io 
powder, mixed with, milk and strained, the resin is given in 
small doses in dysentery and also in bronchitis, and is reputed 
to be an excellent remedy, chiefly owing to its bals^xmic pi''">- 
pertios. Tlio fruit, triturated with mango, and mixed wilh 
rice, is reckoned useful in cases of ophthalmia, and the jnicc ol 
the fresh bark in 1 oz. doses with an equal quantity of curds 
is said to bo a vahiablo remedy in dysentery. 

rjescription.—The resin attached to the bark which was 
collected for us in Can’ara was very nearly the colour of hock- 
bottlo glass; it was hard, brittle and translucent, and mixcil 
wirli portions of the corky outer bark of the troo; alcohol recdiiv 
dissolved it, and on ov^aporation Ic'fb it as a vory viscous, 
transparent, light-brown semi-liquid, which did not solidifV 
atuu'many days' exposure to a steam heat ; when burnt it gives 
out a fragrance; the perfume is, however, inferior to that of 
iinniy oilier rosins employed us inconso. The fruit is jiurfih.di- 
brown, of the size of a largo nutmeg, slightly 3-nnglod al the 
base, nmeronato at the apex; it consists of a vory thick woody 
niit, surioundod by an oily sluivolled pulp; within aro lln\o 
cells, each of which contains a swcot-iasted oily ilat seed. 

Co'mmi.rci '.—Tlio resin as incL with in cominm*co is il " rk brown 
or grey in colour, plastic and opaque. It appear!', to have Ihm ii 
obtained by tapping the trees, and is usually vt^ry impure. 
Value, Rs. 2i perewt. 


SAMADERA INDICA, nirrhK 



a. In. Frn^'f. if,^ f. 150; IFf;/// '., ///: . /. 


h7c‘<‘f/c, Jhft. MaL ft., f.. 18. 

Hab.—Wei lorn J^juiijyula, C'r-yloii. 7’iie oarl,. 

, mrrrfrn. — Niep.i (!/<//<:.), Ravu* jl-.oU.i (.l/us ), :'aui:i 
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scription, Uses, &Co— a trec30to35fecthiV]j, tlio 
Njoti of Rhcedc, who gives Lokhaudi as the Brahmiuic 
name. It has large, alternate, oblong leaves, and long 
axillary or terminal peduncles, divided at the top into a small 
umbel, which becomes pendulous in fruit; the latter is oval, 
by 1 inch, and is a dry, compi'essed, one-seeded drupe, with a 
narrow unilateral wing; its surface is coriaceous, smooth, or 
slightly reticulated, and of a brown colour. The seed is 
brown and curved. The bark (Niepa bark) and the seeds are 
very bitter; the former is used as a febrifuge on the Malabar 
Coast. The wood is bitter, of a pale yellow colour like 
'[uassia wood, and is prescribed with myrobalans in fever, 
baudals made from the wood are supposed to keej) off malaria 
rl i)thur diseases, probaVjTy from the fact of their pi’otecting 


and 


the feet and keeping them dry. The natives also extract an oil 
fioiu the kernels, which is said to be a good application in 
rheumatism. The bruised leaves arc externally applied in 
erysipelas, and the seeds aro worn lound the neck as a 
]»roveiitivo of astlima and chest affections. (Rlieodo.) This 
drug may well bo used as a substitute for quassia. 


'The bark from the smaller branches occurs in quills from 
half an inch to one inch in diameter, its external surface is 
. minutely fissured in every direction, of a dark brown colour^ 
with light coloured patches hero and there caused by 
cifoliatioji the subor. Beneath tlu? subor, which can be 
easily separated, the bark is yellowish-white, unci this colour 
^ r itends through its substance to the inner surface. The bulk 
" sliort fibrous Tracturci and bitter taste like quassia. A 

irauHverso section magnified presents no peculiarity worthy of 
rnuiurk. 


" Clhcpiff'id comiosiilon ,—Do Vrij (1872) expressed from the 

^ nuixis 33 per cent, of a light-yellow bitter oil, whieii contains, 

^ licconjing to Ouo unans, PI per cent, of olein anil 10 per emit, 

ol fmlmioin and st«*arin. The biLicr jn’iru q)l(’, s>i:naJf riiiy was 
: >aaluNYi.>h, and m hiblr in walor and aleclml and uniorphmis ^ 

Touu'ugi n (1. jo) hud obtained it from the seed ami bark in 
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■wliite scales, wliich beciuno yellow witli nitric or Iiytlroclilorit 
acid, and violet red. with salphuric acid. Fliickiger calls it 
qnassiin. (Sco Year-Book Bharriu, 1S86, p, 19G.) 


BURSEBACE.®. 

BOSWELLIA. 

Several species inhabiting Eastern Africa^ near Capo Gvianla 
fui, Socotra and the Southern Coast of Arabia. 

Fig.— BentI, and Trim,, t, 58. Fraiikinconso trees { Eiitj,), 
iVrbres d’ouceiis {Fr,), 

Hab. —Arabia, Socotra, Africa. The gum resin. Oli- 
banuiii. 

Vcrnacxdar, —Olibanum, Kiindnr^ Lub^m {Arah,^ Tlivd,), 
Visesh, Esesh (Bonih.), Parangi-shiunbirani {Tam,, Tcl.), 

History, Uses, &C. —For an account of tho dilYcreiit 
species, Eirdwood on tho (umius TloswelUa, with descriptiuir* 
and figurcb of throo now spocios [T/iau. Trans, (1871), 

111,] and Balfour {Tcans, Hoy, Sor, lldui, Vol, xxjwl.,) 
may be c.ousalte<l; also the Phamiaooijraphia ; Uut the 
exact number of species cannot bo dotonninod until inon- 
perfoct materials shall have boon obtained. An inUTOsting 
summary of tho history of Olibanum in Europe will bo fuuml 
in Iho Pharmacoijraphia. It is Jhe Xi3ai/u)r/. and s 

of tho Creoka and the Mhis or Thus of tho Romans.* I'hu 
ulibunum trade boiwecti ArabLv and India probably dales from 
pru-historic tiinos. In tho Book of (ienesi’^^ {B. 0. 1700), Arab 
morohauts aro moniionotl as bringing spices, resin uiid st^ci 
iipcm their camels from Oiloud to Egypt; as no spices aro pri»** 
dinted in Arabia thosG inuab havo ooino from India acn)!- in. 

* Confer. Tluopli. Hist. IMniit. iv., fi. ix. I, 0, 4. 1*1 .k. i., 7li. Plin 

C.o, .tj, ‘rj. Luor. - 3 . IVoiu IMiiiy’s arevuot il iip|Jcur.'» lll^t iht .i 

n.^8 no iVniHlc iVnic mnni'te in lii^* tiunj. 
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rsian Gnlf* Mexander, 13. C. 325, found a vessel loaded willi 
fiMukinccnso at the mouth of the Indus, and trading companies 
;'i*e mentioned in Yajuavalkya^s Code, B. C. 300. The chief 
centres of trade on the Western Coast were Sopara, Sanjan, 
Chaul (Perimula), and Thana, where marketB appear to liavo 
liccn held dnn’ng the fair season for the sale of Indian and 
Chinese merchandise in cxcliange for that of the West. Trade 
biilfered from the opposition of the Persians and Brahmins iii 
tljo 6th century B. C., but recovered Ju the 2nd century B. 0., 
when its course was still from Egypt to Bercnike and Adoin 
round the Arabian Coast to Kurrachi, and via Broach to tho 
Thana ports. On the Roman conquest of Egypt, B. C. 30, 
lr.id(' greatly increased by tho same route, until in A. D, 47 
Ifippalus discovered the oBonsoons and tho possibility of cross¬ 
ing direct to tho Indian Coast, In Pliny^s time tho principal 
c: ports froii^ India were sesamum, oil, sugar, spices, rice, nard, 
cosuis, popper, lao and indigo, and tho imports frankincense, 
gum, slorax, and Yavan girls. {Salcuntala,) In A. D. o25, 
c-lnvcs and «aloo and sandalwood came froin Ceylon, which had 
Pu n become tho chiof centre of trade in tho East Tho trade 
l.ctween India and Egypt began to fall off about the close of the 
:3rd ermtury, and by the Gth century it had almost outiroly been 
transferred to the East African ports. Xhana and >ls ports wero 
Hi ill important marts from the 0th to the 13th century, ii wo learn 
frnm tho account.: of El Hiriiui, Ibu Haukal and other Ai*abian 


tva-vcllers. {Domhay Gazetteer) Sanskrit writers speak ofolioaimm 
If . N'ui dnru, and dci^^cribo its use as an iiiconso and rts a h>fv l 
ap|»lif»4ioii to indolent swellings to promote suppuration, llio 
Mrlunn- i u writers do.^crila) several kinds of Olibanum—l.s7, 
d-j. y .iiow t ; called Ivundur .r, or Mr.lo Franl-inccnscs 
Ibr^, ]Hilc Iv. iiM, called Kniidur or Fem;ile Priidviiircii-o; 

»j g Knadnr Maduhraj, rrtib d d tears, made by sliakiiig thu 
in * i exudation ill ri ha.-.ket; 4//;, Kishai Kinulnr or Kaslifa, 
iii' Ic or Bc irf “f iiH' ti’f . oc'iiP.'d v^iih the exudation (Dh ji 
.,/ 5//-^ Dal rk Kundiir, or duht of Olii-nnon, 

’I Ilf? lir-:- ]j(id is ni * w < BtiH’inud. -dir Mohammad ilunasii 
' v that I'h ;i; r lo-tuui • h >uld Ijuui readily, sh \v ii;j tiiiit 



it is not mixed with pjum Arabic; should not emit niiudi 
smoke, sliowing its freedom from Juniper resin. Moreover, 
he remarks that a kind of Frankincense is said to be produced 
in India which has a reddish tinge (probably an alliisioii ti.> 
the gum rosin of BoswclHa servata), t 

Olibanum is considered by the ^Mahometans to bo hot and 
dry, and to havedessicative, astringent and detergent properties. 

It is used internally and externally in much the same way aa 
wc use the products of the Fines and Firs. In 1868, Olibannin 
was made otfioial in the Pharraacopcela of India, where it is reenuv- 
mended in chronic pulmonary afToctiona, such as bronchorrbee^ 
and chronic laryngitis, employed both internally iiu l in the 
form of fumigation. Tn the same work an ointment has been 
introduced which is said to bo a good stimulant application 
to carb\inoles, ulcerations, boils, <tc. A good iiint’dion ot 
commercial Burgundy Pitch may be made by incorporating 
melted olihanum with water in a steam bath ; a snUicicntlv 
good rpjality for this purpose can be purchased for Its. P2 
per cwt. Allcock's porous plaisters are said to bo made of it. 

Bombay is tbo coutro of the Obbanum trade. The hoiiNr ^ 
jvhich deal in gums have agents in Arabia and Africa, who buy 
it np and forward it in a mix'.‘d condition. It passes tlirniigh 
the Custom ITouso R:eBh (a c'rrnptioii ofi'Titq), and is next 
aoi'icd inla) four or five iliffoi’cnt . urditios. I'lio tirst, 
ing of all the large olcu tears, is destined fur tli.' European 
market. Tlr^ intermediate (pialitios and the last, which in 
ouly the dust and rofu'rc, supply the Indian and China isHpiiri - ^ 

moiits. Kish r Kuudur or KashT::- of ihc Arahs 

a di-^tiuot article of fommcrco under the Indian name uf Phttp. 
d'he method of coll.ctiug olibanum in At-ica lirr. lu'cn ^ 
dLscribi'd by Oruttendeji. (Tr uts. Boinb. G 
iSl<d, 121.) Caricr in the •-\ ae ]mblifMiimi hiM dc^.orilied tu* 
c'ollucliou of the drag in Soiilhi i ii Arulii *. In bn ,tirtr. s 

a siiupln incHion in f.h‘: tumid irirk is made, N.r ^ iIm- pvialuct 
collected as soon urs it b('cuiiM siiHh innt ly ha?’i. 1 lit i t. 

Ijoii i^i< carvi‘d on fn)]n vPii’i-l •. » Si pi ^nbur m Alri '^, ami vjro 
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May to December in Arabia, Balfour fouiul several 
ot' Bosvvellia growing on Socotra. Of these, B Ameero 
yields an olibanum which on examination by Prof; Dobbie 
and Dr. Henderson was found to have th^ same composition as 
A rabian olibanum. The stalactitic form of olibanum, called 
fiiihdn Mcyeti, produced by B. Frereanaj Blrdw.^ is occasionally 
met witli in the Bombay market under the name of Pandhri 
I 'icfih or PandhrL Lubdn ; it diflers from ordinary olibanum 
inasmuch as it contains no gum soluble in water. 

Kxaviinaivni of some livinfj cuttings of branches of 
Boswellia Bhau-Dajiana, Birdwood, received from the 
I Irforid Gardens, Bojnbay^n Mr. J. G. Brebble ,—On wound¬ 
ing ♦he Ijark a milky fluid immediately exudes. This is faintly 
U'.'ld to litmus puper, and of an agreeable lemon odour and 
ilightly A)iltcr taste, lixainination under tho mici’oscope 
sli 'Ws the milky fluid to bo a very fine emulsion of oil; by rub¬ 
bing it bctwcou tho cover glass and tho slide, the globules 
<*r oil may 1)0 made to unite in larger drup.s. Two or tliroo 
aurrli granules may bo detected in a slide by the aifl of tho 
j)olarIsoop(', but those arc probably derived from the ncigh- 
b»lining starch c(‘Us and not from the socrotory reservoirs. 
The emulsion is not coloured blue by iodino nor darkened ^ 
by bon Lilly. A trausvorso section shows an ontcr layer of 
o.vuk oonipo-od of thin-wallcd, compressed tangentially 
4'! Iijgated cells of a yellow colour, [t i., this layer which is 
ihr.'wu (i(l‘ ill liiiu dry, wai^y-looking papery sheets, . and 
JiiiTiging luoyely about the stem is continually renewed from 
bene vth. Next to tho cork Is a layer of parenchymatous cells 
moKtiy lillcd with a n-ij llrth brown colouring luif ttor associated 
wit!* tannin. This Cwlourliig matter i.s very little altbcUsl by 
the n<ual solvents, ft, is darkened in colour bill not removed 
!.y r >]uti( U ot: potasli, but is readily su]ul»le in acetic athd.* 

* Fiofr Mjr J. T/. (It; P^unJ in the bark of iIl- nllicl spetMos Jifisivti 

i./i ‘ uur iii.iluMo mloraiiln roii^tcutrc insolublr I ftinniDnia 

<pi ' I’rouliMiitilbiiU, ffa is un«' .-ohition bnuillartr fftibU- irai'j4t !<nl|>|jiiri(|ui*, 

• b’-uj riilcuol <*(. rfiJicr tu)"bi.'mfs, Icjiiiroinvnt iir>iubk* dauj I'nciilo ;u*(li i Ui 
t» iMilltn*,.*' -\ff Joire dri ttiAri*' I - L‘ 08 .} 
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Cells oontainiug plenorliombic crystals of calcium oxalate nr. 
very uiimerotis next the corky layer. Further within the bark 
arc cells coutaiuing* small oval or oblong starch grains giving 
a well defined cross with polarized light. The undulating 
medullary rays, composed of 2 or 3 rows of radially elongaL I 
cells, divide tlio liber into narrow wedges. TJie large, o\al, 
intercellular secretory reservoirs which contain tlie milky llnid 
are mainly distributed in this layer in three or four intciTLi}»t(:d 
and nob very regular tangential rows. The lumen lias an 
average measurement of 100 mkrn., and is surrounded by iwv) 
or three rows of secreting cells. A few secreting 
occur in the outer bark, but they are not met with in tiu- 
wood nor in the medulla. 


Interspersed through the bark and sometimes forming an 
interrupted ring in the outer bark, arc groups of rermetiwo 
bast fibres. The wood is cumposed oi* narrow wedjfos of 
w'oody parenchyma containing* muneroiis Vt^'^sels. 'J’Jk* ineiln!!. 
contains like tho bark a rcilJish brown eolonring innl. .• 
blackoiiud by iron salts. In hmgitudinal section tijo voeminr-, 
reservoirs ai.'astomiso in a p{^culiar mauuor Iiko tlio Uwk- in a 
chain, and tho bast fibres froqnenth' bifurcate. 'J'lu tuc-I ’- 
hiry rays are composed of two or tliree rows of cells fioin .• i . 
to twenty deep and not arraiigtrd in parallel rows 

According to tho account «'f the Swiss G. A- 

H-iggcnmaclicr,^ the bark is n.sijcl by tlio Sicnalis for incning. 
Asssyod for tauniri b}" Liiiveiitlmrs permanganate niid ‘f. i.iiin ' 
])ro(^c.ss, and obocrving the details rccoiruuended by M. K. 
Pro(duj‘; 1'7 c. c. jiermaugaaato solution, 1 granimc [ ur 
was coijsnmpd by 20 c. c. of a decoction I'i’iirc^-mling 2 
g:\ammoof tirv bark. K\pr *s-sed in i‘ ruisof oal: bok u ing 
(Iserls cquivaioiu, tbeso rOi?alts gjvo 1*7 per eenl. fannKf 
extracted b> boiling water. 

Description. —Olibunum p': found iii fonnn ven vrric*;. 

considei-aMy in (pj.diby and uppt uninec. 1" in »y I'c (lasci'ibMi 
as n dry gLifn-rc>in, consistincr of detnohr.l r^j? to uti ins'k in 


* QwotO'l Ju^/rn f.S; vm . 
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of globulai', peiir-sliapcd, clavate, or stalactilic foriu, 
^mixed witli more or less irregular lumps of fcbe ^ame size. 
•Some uf the longer tears are slightly agglutinated, but most 
are distinct. The predominant forms are rounded — angular 
tVagmciits being loss frequent, though the tears are not seldom 
fissured. Small pieces of the translucent brown papery bark' 
nr. often found adhering to the flat pieces. The colour of the 
rlrug is pale yellowish or brownish, but the finer qiuilitios 
consist of tears which are nearly colourless or have a greenish 
hue. The siimllcHt grains only are transparent, the rest aro 
inui^lucunt and somewhat uiilky, and not transparent oven 
ail or the removal of tho white dust with which they are always 
ooverod, but if b^^ated to about 04° C., they become almost 
Lr.vjisparont. When brokcSHlioy exhibit a rather dull and waxy^ 
•liplace. Kxainiaud under the polarizing microscope, no trace 
♦ >[ ciyHtalli/atipu is observable. Olibauum softens in tbo 


nio'jrh ; ‘la i.s torebiiitliiiioiis and slightly bitter, but by 

fio disagroi :iblo., Its odour is pleasantly ar(»matic, but 

i 5 <inly luily developed when tho gum resin is exposed to an 
^ ? li.‘Viik*(l ternporatiirc. At 100° C. the luitor softcjis without 
actually fu dng, and if tho heat bo lurther raised decomposition 
, Leglji?. (PharniacA)gra'phia.) 


LUciiiica;. compof<itinn .—FliicLiger and Jronbiiry observe that 
(‘o!d .vater quickly chaTigeB tflibanmn into a soft whitish pulp, 
vl .»! when rulibed down in a mortar fc^riiis an cmulsioii. 
Imn ] "d in .Mpirit (jf wine, u tear »f olibauum is not altered 
ii!ts;’h iu form, but it becomes of uu almost pure opaque white, 
lo the first ilh' wc^er dissolves the gum, whilo iu the 

!M id the al. ohol removes bho resin. I’liey find that pure 
i.lii auuin troatCMl with spirit of wiiK' loaVus L'/—35 per cent, of 
gi'i 1 , lh(> ^.oiutiou of which is precipitated by I'crohloride of iron 
a i well as by silicate of sodium, but ii-»t by ic’utrul acetate of 
)• Jt is (*ori:i(;quou tly a gum of the amj clas.^ as gum .Vrabic, 
>\ yi*'’ idoiiti(‘al with it. Its .iolutiLUi contains iho samo amount 
« f 1 mo gum Arabic atTords, Tlio ri'siu of olibanuin has 
bn n e: ammnjil h] llhoiwotz ucc'oi'rliug 5o whom if 

I n iruftie sal)/: :i*r^iv having th' coiiqar'il ion 11 
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Fluckiger and Haubury find that it is nut soluble in alkalis, 
nor have they succeeded in converting it into a crystalline bod} 
by the action o£ dilute alcohol. It is not uniforznly distributed 
throughout the tears; if they are broken afrer having becT? 
acted upon by dilute alcoliol, it now and then happens that a 
clear striitification is perceptible, showing a concentric arrange¬ 
ment. Olibauiini contains from 6—7 per cent, of essential oil. 
According to Stonhoiise it has a sp. gr. of 0’86G, a boiling 
point of 17l)*4 C,, and an odour rcscnibling that of turpoutino 
but more agreeable. Kurbatow separated this oil into tvvo 
portions, one ofxwhicli has the formula 11^^, boils at 155^ 
C., and combines with HCl to form artificial camphor; the 
other contains oxygen. 


Luban Moyeti, which is is considered by Fluckiger and Haii- 
bury as the Oriental or African Bicmi of the ouler writets, 
and also one of the resins anciently designated A a/mt, lias an 
agreeable odour of lemon and turpentine, and a mild torebiu’ 
thinate taste. Treated with spirit of wine, *838 of it is dis¬ 
solved ; the undissolved portion is not crystallino. Distilled 
with water it yields about 3 per cent, of a fragrant voljitilo oil 
having (lie odour of elemi, and a sp. gr. of *S5G at 10° C. Tho 
oil examined in a colupiu 50 mitliiu. long, deviates tho ray 
to the loft. It consists of a dextrogyro hydrocarbon, 
mixed with an oxygenated oil, which is evidently levi^gyn^^ 
and exists in proportion more than suQlciunt to overc.* no thv- 
weak dextrogyro [)ower of tho hydrocarbon. Nu gum is 
j>rcscnt iu this exudation. [riLan/iiCiojraphia,) 


Comm rcc ,—Olibumiin is shipped from ]\[^kul!a, Adou, and 
othei neighbouring porta to Bombay; lu already montioned, it 
is there sorte«l for iho did’, rout markets. Th(3 trade is in Ilia 
hands of Khojas ainl li i nias. The price varuV' fr(jm Bs. 4 por 
cwi. fi)r tlie dust Us. 20 per cwt. for the lincst tears. Bon- 
bay o.xporta i rom 2o,0"0 to 30,000 cwt u anuuiilly. Koariy 
foni’-fnihs of th»i quuu-ify go to Fnropo. and ihe re-t to 
(’)iiua. 
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EOSWELLIA SERRATA, 

— C-jlebr. in Asiut. Mcs. IX,, 379, i. 0. Salai trciN 

{Enfj.). 

Hab .—W. Himalaya, Central India. The gum-rosin. 

Vernacular .—(The gum-rcsin) Salai, Giigal (HiiuL), Giigar 
{(Juz.), In Southern India it bears the same names as olibaiimn. 

i 

History, Uses, &C.—The history of this drug is in- 
v olv^cd in rnnch obscurity, owing to it shaving been confounded 
J)y both native and European writers with true Frankincense 
and Bdellium. Sanskrit writers may possibly sometimes allude 
iM it when they speak of Kunduru, but as this word is 
evidenliy tlie same as tffi) Arabic Kuiidur, it is much more 
likely that l^ioy allude to the true Frankincense imported from 
Africa and Arabia, and which we know to have been 
intnkduced into India at a very remote perii)d. MahomcUin 
'vrilers have probably included the produce of B. srrrafa 
among ihe different kinds of Mukul for which they give as tho 
Indian synonym Guggul. It seems probable that the true 
eJamkrit name for B. serrata is Sallaki, from which the Hindi 
word Salai has been derived. The exudation from the tree is 
calii^d Sallaki-drava or Sihla, and Guggulu. Ainslic notic»'n 
b*. a lair a as producing Gdggul, and B. yrrru/a the olibanmn 

comuicrcc, but calls the latter Salai, and quotes Hr. J’k 

I [i^iMilton’s MS. account of Shahabad, where • tho tree is saiil 
tv» 'o very common and to yield a rosin eddied Sah:-gniui or 

vihich in not tiscd^ Dr. Hamilton describes it as of 

II I consistence of turpontino when it Ileus from the tree ; in 

Mo it is cidled at Chandafghar Gandah-biro. a, and in tin* 

uiy ..tate Sukliadnroza. hid, 1,2-6.) Othu* Euro[)<*an 

antlioj’s lyake idic samo misrako willi regard to the source 
of (t.-iiaji^rciul obbaiurm. B. rjlabia is now roiiHidcrcd to 
bo only •*- ^'an'ety of ib tit rrida. B. .-rmiia i‘- i>ne of tln» 
j-uoneM' in l,i Koi'f.j jjarLs of Kliandcsli, Ij« lonauara, ami 
♦ lili- 1 igItbouri)\v" ii.rntorie^; Iruj gum-rosin k obi liinm 

i ici-Miig tlio bar!:. Dr. ITookor, when r-.-.-emling from 
b }•* ia Itcli.o 1:* Ibt: hvoglit j . it’b « .o n* iip«itt u ^ 





small Ibrest oi these trees^ wliicli he likens to the mountain ash. 

Dr. Irvine remarks that the tree is very plentiful in tho 
Ajmeor hills, where tho gum-resin is called Gauda-biroza, and 
is similar in appearance to Venice turpentine. Dr. O^Shaugh- 
ncssy obtained fine specimens from the Shahabad country. 

The collection of Guggnl is a source of revenue to the Bhils, 
and a stake cut from the tree is set in the ground \Yhen u 
marriage takes place among them. Sanskrit writers describe 
Guggulu as moist, viscid, fragrant, and of a golden colour 
when freshly exuded—a description which is not applicable to 
the exudation of the Balsamodcndrous, but is exactly so to the 
exudation of B, serrata. It is said to bo demulcent, aperient, 
alterative, and a purifier of the blood. Tho Yogariija gugguht 
is a well known alterativo compound; it contains Oiiggal 20 
pnrtSjTriphala 15 parts, ginger, long popper, chavafi:, pipalinuil, 
chitrak, liing, ajmod, siraa, jira, shahjira, renuka, iudrajno, 
paharmul, baboraug, kutki, atis, bhariiigi, vukhand, of (?ae]t 
onopart, inorvol tvvo parts. Tho wliolois niado into a pill mfiss^ 

Iho doso of which is from 3 to 5 grains, to bo taken with a ‘ ' 

ih'cociiou ot Sj^IuLranthiis indicu;}. It is used in rheumatism, 
nervous diseases, scrofulous afToctious, urinary disorders and 
skin diseases, and is generally combined with aromatics. 

Description, —Tho fresh exudation has Iho colour and 
corisistoiice ofGanada Balsam ; it lianlons very slowly, retaining 
its golden colour and trauspareuby. Tlin o^lour is that t f ' ' 
olibanuin, but Tainum and moro lerobinthiiuite ; cold \v:iLer 
converts it into a soft whitish pulp, which, when nihbod in 
mortar, forms au emulsion. Spirit also makes it white and 
opaque by dissolving tho rosin. In short, it has tho (‘havacler.s 
of olibaiiuui, but does not harden like that article, Ji burna ' ^ 
roMdily, and dilVuses an agreeablo odour. 

' V./a—Ghggal is not exported from rndi/i, luH i-; ^.on- ^ / 

Miinaal In Gouiral and Noithcru India as an iiiuen^o and 
mcdii'iiu'. 

A larg*' fjiiantity Is col)^ i fed in (he Sn.^pooni ItU’c-lf, wl inj 
it auM on lie’ ‘q; jt at IJ lbs. far a rn[»eo. 
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BALSAMODENDRON, Sp. var. 

Fig. — Bcntl. and Trim., f.. 60. 

Hab .— Africa, Socotra, Arabia. Myrrh. 


. 



Vernacular ,—Bol (Hind,, Bcng,^ Gnz,)^ Vellaip-polain [Tarn,), 
Bdlifotra-polam {Tel,\ Bold [Gan,), Bdlata-bola [Mar.), 

History, Uses, &C. —Myrrh was known to the ancient 
Egyptians, Professor Diimichen has discoverctl an inscription 
at Dcir el Biihari which records an expedition to the balsam 
land of Punt (the modern Somali country), undertaken by 
Hatasn, a queen of the XVIIIth dynasty, who lived about 
3700 years B. C. Throng]^ this expedition, we learn from tho 
i\iScription9, ‘‘thirty-one verdant myrrh trees'^ were intro- 
dticod into 'Eg}^pt, besides a largo quantity of myrrh. In a 
drawing on t be walls of Hatasu’s temple at Deir el Bahari there 
is a reprsoutation of myrrh trees planted in wooden tubs and 
heaps of myrrh, which arc recorded as having been “ brouglit 
over tho ocoan to Egypt.^^ Tho inscriptions which refer to 
those trees give very exactly tho place from whenco they came. 
'I’jioy wore, wo ore told, “brought over tho sea in ships from 
llio incenflc’ mountains of tho Somali country.*' These moun- 
Lvn% wo arc further told, formed tho “best district of the 
inrf*nsc-land.** In another drawing on tho Doir el Bahari 
inomimout, niuy be seen a figure of one of these trees. It 
roprcjriontr. a medium size tree with somewhat thick trunk &nd 
vrireuding branchcb. Tin leaves are oval, and appear to 
trrniuate in an acuto point. There is also shown, exuding 
frufri tho stem in tho form of tears, a gum-resin, whioh in tho 
o/ijflnjil is colourod rv-^d. Myrrli was uUo imported into Egypt 
(i*nn Soc»»ira. An iiidei*ipt.ion on ihe walls of Thollirac lIL's 
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.Haruis written ru the time of l^araeJ5es the IIL^ abpiit 12o0 
B. C., and several inscriptions of-a later date. {Noicbe7^ry hii- 
rharrn, Journ., Nov. 17, 18880 Myrrh is not much used by 
the Hindus. It is called Vola in Sanskrit, a word which 
appears to be the same as.tho Greek and the English Bole, 
si 12 * 11 1 tying a lump of earth or clay. It is described as useful in 
fev(T, epilepsy, and uterine affections, and is given to women 
for eleven ,days after confinement mixed with molasses to 
purify the womb. The similarity of its properties to those of 
Bdellium, which is an article of importance in Hindu medi¬ 
cine, probably accounts for its not having greatly attracted 
the attention of the Hindus upon its introduction into 
India from the West. The Greeks and Romans used it 
to flavour their wine j they also anointed their hair with 
a perfumed unguent made from it: lautissima apud prisros 
vina (.‘laiit, myrrhre odoro condita.” Phn, 14, 15 j crinca 
myrrha inadidi,’’ Ovid, . M. 10, 298, cf seq. It is the 
of Dioscorides, I., 09. According to a Greek myth, 3Iyrrlnv, 
ashamed of her iiicest with her father Cinyrus, bogged the 
gods to change her into some object neither dead or alive : 
.Khe bocauio the Myrrh true. .With the Mahometans Myrrh 
is au importiiiit article of the iVlMtena MediCa. They dcsci ibn 
tlie trt!0 which produces it as tall and handsome, with kiiotled 
branches, a native of Socotra and neighbouring countrie.s, antt 
that spears m-o made of tlie branches, which are spjid and 
free from, pith; that thejhicc when it iir.st exiules Is whiie 
and milky, and that the best Myrrh is obtained by mnlving 


me 


isi(ms in the tree. \Murt exudes of itsclf.is called Bnfdreh 


Al’tt'r tho tree.s have boon wounded, mats and vessels uro 
placed to catch Ihe juice. BallViur found several spi'eif^s of 
Balsamodmidron'growing in Socotra, one of which vens a tr e 
89 tVet high and vt'ry fragrant, but ho did not obtain any f*l 
the gnm-rrsiu. 'i’his plant is iinmcd lyv him I». ^ 

?rmd has po-ais M rc^emhlanci' with /?, Mijrvhif, A* e, a myrrh* 
blaring tioo of Suoiali laud. Aecurding ^e Aiir dohumiMcd 
Husain the best Myrrh sli.iulb bo of a iv .ci: di 3 i How oolcjiir? 


ocl tho surff?^ c covvPi d v lih a [mi 


!u -c. 


\Vlu 
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show white marks like those at the root of the finger 
nail. The same authority says that Myrrh is hot and dry; 
detergent, siccative, astringent and aperient, a disperser of 
cold tumours, and one of the most important of medicines, as 
it preserves the humours from corruption. It is much used, 
externally as a stimulant and disinfectant application to ulcers, 
sores, &c. Dissolved in women^s or asses^ milk it is drop¬ 
ped into the* eye in purulent ophthalmia. As an internal 
remedy it is given in coughs, in atonic dyspepsia, diarrhoea, 
amenorrhoca, worms, &C. It. is also thought to keep away 
fever, and prevent the hair falling off. Administered by 
mcaiis of fumigation it is said to have the same effect as when 
taken in the ordinary wa^ti The leaves, fruit, and- wood are 
said to partake of the* same properties as the gum-resin. The 
history of the use of Myrrh in Europe goes back to a very 
early date. A good summary will be found in the Pharma- 
cographia, Bombay is the centre of the Myrrh trade. ^J’ho 
merchants who deal in the gums which come from the 
norlh-oast of Africa and Southern Arabia,, havo their chief 
liou.^e.s here, and employ partners or agents at Aden and 
I^Iakalla; the Aden agents also attend the great annual fair at 
Burbera on the opposite coast, and exchange English and 
liidiaii goods for Myrrli, Bdellium and.other African produce. 
The b igs or bales which contain the Myndi, wlien opened in 
B(.‘mb.ayj arc found to be made up of—a large proportion 
of roundish masse.s of fine Myrrli: 2ad, a cousiderfible propor¬ 
tion oi' small ‘cmi-transparent pieces of Myrrh of irregular 
‘ hape; 3rd, numerous pieces of dark-coloured Myrrh, mixed 
wlt.1: hark fred other refuse; if/iy a small proportion of an 
rjpaf[uc guin-resin (Bdellium opaejue of Guibourt), oecnsioually 
of resin (juniper?) nre also nu t wiihr In Bombay flio 
contents of thopackage am sorted; tlic best Myrrh goes to* 
Europe ; the darker pieces form it second quality, and tho refuse 
is e* jujrtril to China, where it mid to be used as an incense. 
Ti n Myvj’i' i.s kiifu.vn io the liorubay markup ai Karam or 
Hfiii III.' h'dramA I renu alakalla Cviul Aden Uiiolher kind of 


§L 
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Arab 


MVIill d'bi> ti*ad(3 iiumo of this 


'jijiuif on ill' AJ u.m' I uasst lU’.:]y opposi c A(hiu 
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diHag in Bombay is Meefciya; it is mostly sbld in India as true 
Myrrh, for which it mig’ht easily be mistaken by any one not 
specially acquainted with drugs. The dealers here say that 
no true Myrrh is ever received from Arabia. A kind of myrrh 
resenibling Meetiya is sometimes sold in Bombay as Chenai- 
bol or Chinese myrrh/' aud it is curions that Ibn Batutai. 
(1340) amongst the articles of trade at Thana, mentions musk 
aud myrrh from China. Persian MyrrH has only recently made 
its appearance in the market; it occurs in very large masses 
of a rich reddish brown colour and considerable translucency; 
very oily ;, in taste and odour it resembles African Myrrh 
very closely. Pieces of papery bark are found adhering to it. 
It comes principally from Mekran, and is probably the Myrrh 
mentioned by Arrian as having been found by Alexander s 
army in the countiy of the TaSpeocroi. It readily foruis an emul¬ 
sion with water, and appears to have all the properties of 
commercial Myrrh.* The botany of the Myrrh trees is still 
encompassed with uncertainty, winch cannot be removed until 
the very localities in wliich the drug is collected shall have been 
explored by a competent observer. At present all we can say 
is thftt it is probable that Ehreuberg's or Carter's Balsamo' 
dendroii produces the Arabian Myrrh, and that a much larger 
species, probably B. Myrrha-j Neca., gi\)wing in north-eastern 
Africa, produces the true Myrrh of commerce. It seems 
probable also that Balfour's B. socotrayium i.s a myrrh tree. 
Of the source of the Persian Myrrh wo know nothing as yet. 

Description. —Myrrh consists of irregular roundish 
masses varying in size from small grains np to pieces as large as 
an egg, aud occasionally much larger. Tliey arc of an ops quo 
reddish brown, with dusty dull surface. When broken they 
exhibit a rough or waxy fracture, having a moist aud unctuous 
appearance, especially when pressed, and a rich broi^m huo. 
Tho fractured tmnsliicent surface often displays uhar/icteristie 
whitish marks which the ancients corn pared t‘ > tho light inavks 
at the base of the finger nails. Myrrh has a peculiar- mid 

* In 188*2 the imports of Pcrsl.in Mv» ih Fi)si’ to 1,000 rwls 
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eeable fragrance, with an aromatic bitter and acrid taste. 
\Vater disintegrates it, forming a light brown emulsion which^ 
viewed under the microscope, appears made up of colourjess 
drops, among which are granules of yellow resin. . Alcohol 
dissolves the resin of Myrrh, lea\ing angular non-Crystalline 
])article3 of gum aud'fragments of bark. (Pharmdcogmphia.) 


Chemical composition ,—Fliickiger and Haubury say:— 
gum which is dissolved when Myrrh is treated with water 
amounts to between 40 to oO per cent. It is partially precipi- 
table by neutral acetate of lead, showing that it differs from gum 
Arabic; but a portion (about one-fourth) agrees with the latter 
in respect to its action on acetate of lead. The resin dissolves 
completely in chloroform or alcoliol, and the colour of the latter 
solution is but slightly darkened by perchloride of iron.* It 
is but partially soluble in alkalis or in bisulphide of carbon. 
Briickner (1807) found this ])Ortion to yield 75*0 per cent, of 
cur])on and 9’5 of hydrogen. Tlie resin which.the bisulphide 
rclusos to di.'-solv^e is freely .sj^ble in ether. It contains only 
oT’l ])i‘r cent, ofearbon. The resin of Myrrh to which wlicn 
iiK»istened with alcohol a small ((iiautity of hydrochloric acid is* 
iiddod, assumes a violet hue, but far less brilliant than that dis¬ 
played by rosin of Gnlbnnnm when treated in a similar manner. 
Myrru yields on di.^tillalion a volatile oil, wliicli iiv operating 
on 25 lbs., of tlio drug, wo obtained to the extent of :} ]jcr 
cciit.f It is a yellowish, rather viscid liquid, neutral to 
litmus, having a powerful odour of ]\fyrrh and sp. gr. 0*988 at 
C. In a column 50 inm. long, it deviates a ra^^ of light 
301*^ to the h-Tt. By submitting it to distillation, we obtained 
bc'fore the oil b(ul(?d, a few drops of strongly acid liquid having 
tlio smell of formic acid. Ni uti’alizial with ammonia, tliis 
lifpiid produced in solution of in(‘r«:urou.s nitrate a whitish 
precipitate, which spe(‘dily darkened, thus indicating formic 
acid, whicli is developed in the oil. Old 3[yrrh is in fact said 


Tlic proportion of resm in Myrrh its varinhle, Fhickijrer ha.s touiul the 
fiiu at siiiDph s to } icld as i '' ns *27 per cent. 

t Ui.sttlled t»a-a. lurp^c ;jchIc, c “Jtl Mvrrli \iclfls ns much us 4*4 percent. 
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o yiokl nil acid distillate. The oil begins to boil at al)out 
206® C., and cliiefly distils over between 270° and 290®. • 

On coinbiistiou in the usual waj" it afforded carbon 8-k70, 
hydrogen 9-98. Having been again rectified- in a current of 
dry carbonic acid, it had a boiling point of 262 to 263® C., and 
jiow afforded car])on 84*70, hydrogen .10*26, which would 
nearly answer to the formula C"- TP- 0. The results of 
Ruickliold^s Analysis (1845) of essential oil of.Myrrh assign it 
the formula C‘° O, which is the same as that of carvol and 
thymol, and widely dift’erent from that indicated by our 
experiments. The oil which we rectified displays a faintly 
greenish line; it is miscible in every proportion with bisulphide 
of carbon, the solution exhibiting at first no peculiar colour¬ 
ation when a drop of nitric or sulphuric acid is added. Yet 
the m.ixtnro to which nitric acid (1*20) has been added, 
assumes after an hour or two a fine violet hue, which is vorv" 
persistent, enduring even if the liquid is allowed to dry u]) in 
a large capsule. If to the crude oil di.-^sulved in bisulphide of 
carboD bromine be added, a violet line is produced, and if the 
solution is allowed to evaporate, and the residue diluted 


spirit of wiue, it assumes a fine blue, whiclj disapjiears on 
addition of an alkali. The oil is u6t altered by boiling with* 
alcoholic' potash, nor does it combine witli alkaline bisul|)lutos,j 
Ihe bitter principle of Myrrh is contained in the rosin as 
extracted by alcohol. By exhausting the resin with warm 
water an acid brown solutionds rditained^ from which a dark^ 
viscid, neutral mass separates if tlio liquid is concentrated ; it 
is contaminated with a large amount of inorganic matter, from 
which it may bo purified by means of eth(‘r. Vet the latter 
aflbrds also but an amorphous, somewhat brittle brown 
substance, softening at 80^—90° C. This bitter principle is 
but sparingly soluble in water, and the yellowisli solutionis 
intensely bitter. The bitter priiuriple of Myrrh appears to be? 
a glucoside/’ 


Cominerct '.—The sources of supply have been already nGiictul. 
Value, Bander Karam, Bs. 34 per maund of 37,1 Ibs.j M(>ei i\a, 
Iks.. 16 to 25 per majud ; rr'fiise, Es. 8 per maund. 
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Other allied Oum-Resins. —From Berbera also comes Bdellium 
(Vern, Mliaisabol, or Bysabol*). In the bales of this drug two 
• distinct kinds are met with, viz.y ordinary BdeHium, which to 
a certain extent resembles Myrrh, but.is -of a darker colour, 
less oily, and has a peculiar odour destitute of the aroma of 
Myrrh, and a perfumed kind called by the Arabs Rab(ilc-lladee^\ 
which occurs in irregular-shaped pieces’more or less flat, some ^ 
of them ha\nng earth and fragments of bark adhering; it is of 
a dark reddish brown colour, but opaque yellowish white 
streaks run through the semi-transparent reddish mass. The 
odour is more powerful and more perfumed than that of 
common Bdellium; the taste perfumed, aromatic,'and feebly 
bitter, whereas common ttdellium is strongly bitter and has 
hardly any aroma. Indian BdeUiam (Mhaisagugrjal), the pro^ 
dit^e of B. Mukul, somewhat resembles the African drug in 
general appearance, the pieces often having portions of papery 
bark attached to them, but the colour is lighter, often greenish ;. 
the odour and taste are somewhat different, and a certain pro¬ 
portion of it is in distinct vermiform pieces as thick as the 
little finger. Its value is one-third less than that of African 
Bdellium. Opaque Bdellium is found in small quantities in the 
packages of Myrrh and other gums which come fi'om Africa, 
[t ii^ known in Bombay as Meenaharma, and is of a yellowish 
white colour; and quite opaque like ammoniacum f; it has 
hardly any odour, but a very bitter taste. The native- practi¬ 
tioners use it to facilitate the extraction of Guiiiea-worms; it 
would appear to poison tliu animal, as it makes it loosen its 
hold upon the tissues. Indian Bdellium (Mhaisagujejal), the 


* J Myrrii, becHuse it is given to these aninmle to increase the flow 

of milk, from the San-ikrit Mahiniv., a buffalo, ami Vola, myrrh Ifc is also 
called in Sanskrit Saindhava or Sumudriya giiggula, as coming from beyond 
tlu* sea. 

DioKtoridc.; (i.» 71,) nientioiis tliroc kinds of fide'h^iov. Indian Bdellium 
h.c ceiys, is dirty and dark-coloured, and is culled i.e., sticky boh. 

Arahi-'n Ihlolliiun is described .15 dry, rcKinous ami bluish or [ireeinsh black, 
ilits il'iid kind is pro ably kn.d of Myrrh. 

t Phny 12, 35. nu ntionr. an odoriferous myrrh. 

J" It i f;e*rhai*.> the whit*- up rrh of Pliny,“12.. 35. 
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prochice of J?. Roxhurgliii, occurs in irregular lumps, covered 
mure or less with dirt and hair, to which portions of papery 
bark as well as the thick inner bark sometimes adhere; it 
is of a greenish yellow colour, .with an • occasional tinge of 
red j consistence ‘waxy, soft, and brittle; odour peculiar and 
balsamic, something like cedarwood; taste bitter. With water 
it forms a greyish-white emulsion ; when inflamed it swells and 
sputters instead of burning with a clear flame like the Guggal 
of BosweUia serrata. We have been favoured by Mr. Woodrow 
with fresh specimens of the stem and exudation of B, Box- 
hurrjhii collected near Peit, about 30 miles north of Poona^ 
where the tree has been planted to form a hedge round-a 
Hindu temple. 


Description. —The epidermis of Bahamodeyidron Rox- 
hurghii consists of several rows of delicate elongated cells, 
containing a little granular matter; the cells beneath thib, 
which form the green bark, are loaded with chlorophyll and 
starch. Proceeding inwards the chlorophyll gradually dimi¬ 
nishes, and a few bundles of libor cells are met with, forming 
a broken irregnhir zone. Within this the colls contain 
granular matter, starch, and globules of balsam ; balsam ducts 
permeate the bark‘at intervals, and the medullary rays are 
distinctly traceable; a few conglomerate raphidos are met 
with. The wood, which is white, soft and brittle, Cdiisi.sts of 
elongated thin walled cells divided into zones ; in the zoue 
next the bark tho celk (18 to 20 rows) ar<- empty, or contiiir. 
n litile starch; in the next they aro smaller aaul leaded with 
large stanch granules. The same kind of structure is con¬ 
tinued to the central pith, which consists of cells starch. 
The exudation or this tree as cultiveved nt Pint is at 
ojjaqno and milky ; as it dries it becomes greenisli and trens-^ 
lucent, aval ^mally solulilies. Mahometan writers dco^cribo the 
difl’erent kinds of Bdolliurn under tho nuree of Jkvhv/, and 
-ay that it is tho produce of a large Ivro common in Ara] »1a arei 
lie- iiciirld) ' uing countries, and a'^o in Indian Tlifjy disMi - 
gulsh several kinds, dl of which are bitter. That having r 
reddish tinge tliey call MulcHEi-^a-^rak ^ tho yellowish, ilha/i; i 
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; the brown, Sakalabi; and tlio rich reddish brown, 
MukuJ-i-Arahi. Good Bdellium should be clean, bright, sticky, 
soft, sweet-smelling, yellowish, and bitter; when burnt it 
smells like Bay; it mixes readily- with water, and is described 


§L 


as hot and diy; from the account of its. properties in the 
Makhzan-el-Adwiya, it would appear to be used in very .nearly 
the same way as myrrh. The cheaper kinds of Bdellium are 
largely used to give adhesiveness and polish to the fine plaster 
used by tnasods upon the ceilings and pillars of houses.; for 
this purpose the gum is dissolved, strained, and mixed with 
molasses. Indian Bdellium combined with Black popper and 
Colchicum has a reputation in muscular rheumatism; it is 
given internally, and alsc^applied to the painful part as a Itp. 

Chemical composiiion. —Pluckiger remarks that Bdellium 
differs from myrrh in its stronger, almost acrid taste and in 
odour; it contains very little resin; this'resin is different from 
that of myrrh, being paler and redder; it is Very sparingly 
soluble in bisulphide of carbon; this solution is not altered by 
lii-oinine, whilst that of true myrrh rosin assumes a most intense 
violet colour; it is not 'soluble in petroleum other. Of tho* 
gummy substance, which is by far the prevailing constituent of 
this drug, a small portion only is sorui)le in'water. Parker ha.', 
oxatnined opaque bdellium with tho following result :—^‘Opaque 
lUleliiur.i {BnUamodfmdron riuyfebuil) is a very hard, yelloNV 
uchre-coloureJ, opaque ginn-re.sin, with but slight odour and a 
I>’(Mor ta.ste. In comtuon with other (jxudations from the genera 
liitUajiiodendrcii Bosiorllia^ tears of this substancQ fre¬ 

quently huve portlotLs of papery bark attached to tlioir nurfac^R*. 
Trit uiM ted with .water, opa(jUC bdellium forms a very good cream- 


colourtjd omulsion. Cold ab.solute alcohol dissolves about 50 
f)' !* C'Mjt. ; the rc.sidiio is not entindy suluhlo in .water, tho 
o diibl.; p jvr.i.in swelling up and giving tho characters 'of 


ha. S‘a*iLi. 


ITjc colouring mafi '-r appears to be due bo a resin vci'y 
.aoiuhlo in alcohol, giving a canary-yellow coloured lincUiro; 
Uns r(‘sii’ i^ bilso scilublo in etliei', benzol and clilorofjrnq 
Tbi^ tun ill I c f ( of gnnuresin to 'G of reut iHcd spirib) Ijf.comos 
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sliglit/ly milky with alcoholic solution of plumbic acetate^ gives 
a slight yellow precipitate with one drop of liq. plumbi 
subacet., and an intense greenish-black colour with tinct. ferri 
perchlor. It is bitter and becomes milky with water. 

‘^Tlio mucilage made by dissolving 1 part of the gum (com¬ 
pletely washed with recti6ed spirit) in 40 of water, is tasteless, 
partly precipitated by subacetato of lead and not at all by 
neutral acetate. 

The ash (1*G per cent.) appears to be chiefly calcic car¬ 
bonate, dissolving entirely with effervescence in dilute acetic 
acid, and giving a copious precipitate with amihonium oxalate. 

“ Water distilled from opaque bdellium had the slight odour 
of the drug, but there was no appearance of oil globules in 
working on a small scale. 

“ Composition of opaque bdellium— 

Soluble in alcohol (by difference) ... ... 47 42 

Gum soluble in water ... ... ... ... oO’Ol 

Gum insoluble in water ... ... ... 11*07 

Moisture... ... ... ... ... ... 11*50 


100 - 00 .^' 

— Fharm. Joiirn.f July I7ih, 1880. 

Commerce .—Ihie source of African Bdellium has already 
boon noticed.* Indian Bdellium is produced in the Centra^ 
Brovinccs, Cutch and Sind. Value, African, Ks. 8 per maund 
of 371 lbs. j Indiau, Rs. to Rs. 4 per maund. 


B. pubescens (Bayeo. of the hill Beloochocs) yields 
a siikill quantity of a tasteless, inodor<>us, brittle gum almost 
entirely soluble’ in water, vvhich is not an article of commerce, 
cf. Stocks in Vhar. Journal (i.), Vol. TX., p. 275), where figures 
of B. Mulcnl and JJ. pnh'\9Cons will bo found. Combined 
with sulphur, catechu ami borax it has been recomTiionded by 


* The plant, wliich is now i^rnwing at Kew, and uas l)r ^ ht home by IMr. 
W\keljam Ibiriy aa tlu* Bysabol plant, and uhich was idc'.uflc*! b) LU'utley 
nuil 'Priinen iti OTcdicinul Plartts* ns fie n^ rlchia r -yf.hrce'i, identi- 

lu tl bv Professor Tr,|dcr, as the \ a\\ rjlabrcs^enj of that pl.ant. 

AO 
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I*. J. Newtoii as a stimulating application to Delhi boils, to 
promote healthy granulation. 


B. Berryi, Am., Bedd. FI. Sylv. t. 126, yields a gum- 
resin which affords 84 per cent, of a good adhesive gum allied 
to arabin, and a soft, white, neutral, tasteless, and odourless 
oleo-resin soluble in alcohol, ether and chloroform. The resiu 
does not give the same colour reactions with bromine and 
with concentrated hydrochloric acid as that of the true myrrh. 


BALSAMODENDRON PLAYFAIRII, Hooh.f. 


Hab. —Arabia, North Africa. 

4 - 

Vernacular .—Hotai {Somali), Dukh {Indian name in Mus¬ 
cat), Dijj {Arabic). 

History, Uses, &C. —This is tho name of a gum-resiii 
produced by a small thorny treo which grows in the Somali 
country about Bunder Murrayah; the shrub is described 
as about six feet high, and not unlike the Myrrh. Tho 
gum-resin is used by the Somali women as a detersive for 
the hair. Dr. Jayakar of Muscat informs us that if is prin¬ 
cipally used by the Arabs in Oman for washing clothes; a 
small piece is tied in a rag and allowed to so<i]c in tho water 
for a few minutes, when it is placed in tho clothes to bo washed 
and well beaten with a piece of wood. It is also used for wash¬ 
ing tho body; for this purpose a piece is soaked in water and 
well stirred, so as to produce a froth like soapsuds upon the 
surface; tho froth is then rubbed over tho skin. Dijj is also 
an ingredient in a Ilibar (plaster) used in cases of load 
injuritis, particularly those of the chest, also in rheumatic 
ulioctions. Internally it is administered as an expectorant and 
is an ingredient of a suppository for piles. 

The method of administering Dijj internally consists in 
taking a small piece of it, about half tho size of an ordinary 
marble, and rolling it in a small piece of peeled lime fruit; it 
is then swallowed. This dose is given twice or thricf; daily. 
{Jayakar.) According to tho Arab lexicographers, tho mmio 
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o{ this gum is Dijaj or DajjSj, and it is described under 
that name in the Makhzan-el-Adwiya as a gum like olibanum 
brousrlit from the mountains of Oman, which is better than 
soap for washing clothes, as it makes them whiter j it is also 
said to bo a useful application to wounds to remove proud 
flesh and promote healing; when made into a paste with 
honey it is applied to chronic rheumatic swellings of the 
limbs. (Op. cit,, article Dajjaj,) Vaughan sent a sample of 
Hotai from Aden to Hanbury, who gives the following 
description of it:— 

Irregular pieces —1 inch in their longest diameter, 
frequently rounded on one side, as if portions of largo tears, of 
entire smaller tears, and of irregular little fragments produced 
by the fracture of the masses. It is of wax-liko opacity, 
cracked in all directions, and readily brcaliing up into angular, 
pieces; on the exterior the larger pieces are yellowish-brown 
or Bomowhat liver-coloured, and occasionally encrusted on one 
side with a reddish sand, upon which they appear to have 
fallen when in a soft state; internally the colours are generally 
paler or nearly white, sometimes darker towards the centre of 
the tear. The gum is nearly inodorous, but in taste is slightly 
bitter and acrid to the throat. A few fragments agitated with 
water in a phial speedily afford an emulsion, which remains 
frothy and milky for many days,^^ 

Bentley and Trimen have, suggested that Ilotai may bo the 
same as Opaque Bdellium, but Parker {Fharm. Jour,, Juhj 
nth, 1880,) has pointed out that tincture of the latter gum- 
resin gives an intense grecnish-black colour with tincture of 
perchloride of iron, whereas gum Hotai gives no such reaction. 


BALSAMODENDRON OPOBALSA- 
MUM, Kinith, 


Fig, —BcntL ^ Trim,, t, 50, Balsatd tree (Biuj,), Balsiiuii'r 
de la Moequo (/'V.). 

Hab. —Arabia. The balsam, wood, and fruit. 
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macular balsam, Balasan [Arah.y Pers., Ind)) tlie 
fruit, Ilab-el-Balasdn (Arab., Ind,), Tukm-i-Balasdn {Pars,)} 
tlie wood, Ud-i-Balasan {Pers., Ind.), 
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History, Uses, &C.— Tins is tbe ^oKadfiov oi the Greeks, 
(Dios, i., 18 ; Theophr. H. P. IX. 1, 2, 6, 7,) and the Ealsarauin 
of tbe Eomans (Pliu. 12, 54). Dioscorides also notices the use 
of the fruit (carpohahamum) and wood [xylohalsamum) . Arabic 
and Persian writers describe the Balsam tree as having hoary 
leaves like rue, and say that it is affected by .heat and cold, 
drought and moisture, like a human being. They afiBrm that 
it sprang from the blood of the slain in MahomoPs conflict 
with the tribe of-Harb, and that the Prophet used the Balsam 
for’tho resuscitation of the^dead. Sheik Dawood of Antioch 
says that the Christians have a tradition to the effect that when 
the Holy Virgin Mary and our Lord lied to Matriya in Kgvpt, 
our Lord washed His clothes at a well, and from the waste 
water which ran upon the ground, the Balsam tree sprang up, 
that on this account the tree is hold in great veneration by tho 
Christians, who value the Balsam at its weight in gold. Tho 
wood is called Ud-i-balasun; it is heavy and red, with yellow¬ 
ish bark. Genuine Balasiii when thrown into water sinks; 
cotton dipped in it can bo washed quite clean in water; when 
rubbed upon a stick and inflamed it should burn without 
injuring tho wood, like naphtha. {Makhzaii^el-Adwlya^ article 
Palnsda.) Abd-el-Latif, who lived from 1101 to 1231, him 
described the extraction of the Balsam at the garden of Mata’iya 
near Cairo. Ho says that incisions are made with a Ldiarp 
stone through tho bark down to the wood, the juice is scraped 
from tho tree by tho fingers,* and preserved in bottles which 
are buried in tho oavlh for a time, and afterward exposed 
to the sun until all the Balsam has separated from ihe 
impurities; it is tlieii snbj(}ctcd to some secret process’ 
after which it is stored in the king^s treasury. The annual 
prod lice of Ihe garden is about 20 rails. 

Jf ahhbdr Misr wa el Kalurah.) Tho Balsam is also extracted 


Thcuphrastus bays irioqfjon. 
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by boiling tlio loaves and wood in water. P. Bcllonius {Ohs, Lib. 
11.^ cap. 39 and 40) describes a visit to the Matriya gardens for 
the purpose of seeing the Balsam trees in A.D. 1547. 


Description. —-Balsam of Mecca, when freshly imported 
into Bombay, is a greenish turbid fluid of syrupy consistence 
having a very grateful odour, something like oil of rosemary, 
when dropped into’a vessel containing water it rises and forms 
a thin film upon tho surface of the liquid, which after about a 
quarter of an hour can be raised entire by touching it witli a 
pencil. When rubbed upon the palni--of the hand for a few 
minutes, it loses its essential oil and becomes very sticky; 
dissolved in six parts of alcohol GO O. P. it forms a turbid 
grccnisli solution with many opaque flakes floating in it; these 
are soon deposited and adhere to tho bottom of the bottle. 

The alcohol solution dropped on paper and placed in the suii 
rapidly evaporates, leaving a slightly .sticky varnish upon tho . 
surface of the paper. The Balsam itself dropped upon com¬ 
mon scribbling paper spreads a llttlo and soon becomes vory^ , 
thick ; tho paper beneath tho drop becomes translucent only; 
after 12 hours it becomes so hard that when touched it no 
longer adheres to the finger. 

Treated with six parts strong sulphuric acid, tho Balsam 
forms a rich rod brown traiislucout solution of tho colour and 
coiisisteiico of Stockholm tar, which upon being j on red into 
water throws down a dull brown resinous deposit. Balsam (d 
Mecca, which has been kept some time in tho sliops, becoiiu s * 
3^cllowisli and mure viscid ; the essential oil would M]e\'ar ro 
be very volatile, as alter a short exposure the Balsuro duv - lu l 
render paper transliiceiit, auil has a simply toreljinibiiiato 
odour. The taste is aromatic, bitter, and Knuiewliat nerid. If 
would thus appear that tho balsam imy e,a ad iiiio India i - very 
nearly of the same charactor as iliat d •rcriljed'by (udbmrt 
and supplied to him by M, Delessort, o ily that brinu' fre-^lun- 
it differs in colour and eontaiuH morr c.src iit'sl ,d 

Chnnl'al Troioui^^dt ff fouF*d jo a samidv; < » 

this Balsam 30 per (‘cut. of voldib (-4 per ooio . of bard 





4 per cent, of soft resin, and 0*4 per cent, of bitter prin- 
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ciplcs. The volatile oil was mobile, colourless, fragrant and 
had a rough t-aste; it dissolved in alcohol and ether, and with 
a deep red colour in sulphuric acid, whence it was precipitated 
by water as a resin. It was also resinised by nitric acid. The 


hard resin was honey yellow, transparent, brittle, of specific 


gravity 1*333, softened at 44® C., and .melted completely 
jat 90® C. It dissolved with difficulty in alcohol and ether 
at ordinary temperatures, easily with aid of heat; it was like¬ 
wise soluble in oils, both fixed and volatile. It was altered by 
hot nitric and sulphuric acids, and appeared to combine vvitli 
alkalies, forming compounds insoluble in free alkali. The soft 
resin was brown and very glutinous, inodorous and tasteless; 
melted when dry at 11^ C. It was insoluble in alcohol and 
other, but soluble in oils, both fixed and volatile. It was not 
attacked by alkalies or by strong sulphuric acid; with nitric 
‘ acid, it swelled up and became friable. 

Hah^el^Balasan .—The fruit is imported from Arabia and is 
* icopt by all the native druggists who deal in what are called 
in India Mughlai or Yunani medicines ; it has a pleasant 
terebinthinatc odour, and exactly corresponds with the figures 
and description of the fruits of B. Opohalsamnm in Bentley 
and Trimen’s Medicinal Plants.” If soaked in water they 
soften and can be easily dissected, and the remarkable form of 
the pulpy layer within the epicarp be seen. Sections of the 
cpicarp show very large ramifying balsam cells, which appear 
to communicate one with another. The fruit is considered to 
be a powerful carminative and digestive; it is also praised as 
a stimulant expectorant, and is usually administered in com¬ 
bination with tragacanth. 

Commerce .—Balm of Mecca, Rs. 8 per lb.; the fruit, Re. i 
per lb. 


GARUGA PINNATA, Eaxb, 

Pig.“7?04?Z>., Cor. PL UL, t. 208; Rhcedcy Tlort. Mai. iv.j 


i. 33 . 


Hab.^ —India. The fruit and juice. 
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Vernacular, —Ghogar, Kharpat [Rind,), Kankar, Kurak, 
Kusar (ATar.), Jum {Beng.), Karivembu maram [Tam,), Garuga 
eliettu {Tel,), 


History, Uses^ &C.—Throughout India the fruit of 
this tree, which is greenish yellow and about the size of a 
gooseberry, is pickled and eaten as a cooling and stomachic 
remedy; it is strongly acid. The bark is astringent, and is 
employed in tanning. {Brandis,) Its juice, which is gummy 
and resinous, is dropped into the eye to cure opacities of the 
conjunctiva. In the Concan the juice of the leaves, with that 
of Adhatoda Vasica VLud-Vitex trifolia, mixed with honey, is 
given in asthma. 

Description. —The gum-resin is greenish yellow, trans¬ 
lucent, in small mamilliform masses, having a mild terobin- 
thinato odour and taste? not unlike that of some • sample 
of elemi. Only a small part of it is soluble in rectified spirit. 

Chemical compositio7i ,—The gum-resin contains 7G*5 per 
cent, of gum, 13*9 per cent, of resin, and 9‘G per cent, of 
moisture, including volatile oil. The gum is precipitated by 
ferric salts, but not by neutral plumbic acetate? it is therefore 
similar to that of myrrh. The resin is neutral, soluble in 
spirit of wine and ether, but not in alkalies. A clean sample 
of the gum-resin left 3*75 per cent, of ash. 

CANARIUM STRICTUM? Roxh. 

Hab. —Western Peninsula. * The resin. Black Dammar 
(Eny.). 

Vernacular, —Kala-dfimar {Hind,)^ Karrapu-ddmar {Tam,), 
Nalla-rajan {Tel,), 

History, Uses, &C.—The black dammar tree of Mala¬ 
bar is common about Courtallum in the Tinuevolly district 
and in Canara. In the Wynaad the Kurrhias light a jire 
at the base of the tree, on the side to wl'ich it is inclined. 
When the bark has been charred the rcsiii begins to exude; 
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ut five or six months after it is-removed in large stalactitic 
'masses. It is used iu India for manj^ small purposes, such 
as the manufacture of bottling wax, varnishes, &c. Dr. Bidio 
speaks of it as an e::^^cellent substitute for Burgundy pitch. 


Description. —The resin is transparent and of a deep 
brownish yellow to amber colour when hpld between the eye 
aud the light, but when adhering to the tree it has a bright 
shining black appearance. ’Its colour when in solution is 
pale, as compared with its dark tint when in mass; though 
insoluble in^spirit, its solution in turpentine forms a tolerable 
varnish. When submitted to destructive distillation it yields 
about 78 per cent, of oil, resembling that obtained from 
common colophony* • 

GoDimercc .—The high price of black dammar, about Rs. 32 
per r*v/fc. [Beddomc), precludes its use as a substitute for 
colophony, nor can it compete with olibimum as a plaster 
material. 


CANARIUM COMMUNE, Linn. 

Fig. — Kanincj, Ann. Bot. i. 3G0, t. 7, /. 2; Bcnil. Q,nd 
JBrlm. Gl. Java almond [Eng.), Bois do colophane (Fr.) 

Hab .—Penang, cultivated iif Southern India. 

Vernaetdar. —Kdnari (Malay). 

History, Uses; &C.—This tree is described and figured 
^ by Rumphius (Ilerln Amh, TJ., ft. 47, 48,) .as a large tree 
growing at Ceram and iu the neighbouring largo islands 
, \ducL prodiK-B raisin, so abundantly that it bangs in largo 
pieev-S and conical tears from the trunk and principal 
l)randiea. Tlio resin is at. first white, liquid and sticky, but 
aftvjrwards become:^ ^dlowlsh and of the consistenco of wa.v. 
Ihiinplii’is a] mentions the almonds, which he says are apt to 
Uring on iliacih. i dy-pepsla if oaten raw. Sprengel 
' {nis't. llvi ffrrb. /?*., p. 270,) that the almonds are the 

(}divjirlum} oflbn which that author describes as 
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thi’ee-angled seeds like tliose of tlie [Pistacia Terebinthiis)^ 
but tlio Arabian lexicographers consider manshim to. be 
Carpobalsamurn. Ainslie says:—‘^'AVe are told by Horsfield 
in his list of medicinal plants of Java, that the gum has the 
same virtues as Balsam of Copaiba, that the three-cornered 
nuts are eaten both raw and dressed by the natives, and that 
the oil is used at table when fresh and for burning when 
stale.’^ The resin is also said to be burnt as a light. Dr. 
Waitz {Diseases of Children in Hot Climates) p, 290), speaks 
favourably of an emulsion of the kernels as a substitute for 
Mistura Ainygdalm, to which he considers it preferable on 
account of its mild laxative action. Guibourt (iii., p. 520) 
notices the resin under the name of New Guinea Resin ivith 
an elemi odour. 


Planchon (Drogues Simples ii., 24-1), speaking of the resin of 
this tree, sajrs that under the name of East Indian Elemiit has 
occasionnlly appeared in commerce at Amsterdam as an import 
from the Dutch Colonies. In Java the tree is cultivated for its 
seeds; in India it is grown most succossfully in Travancore. 


Description. —The resin occurs' in largo dry masses of 
a yellowish-white colour^ it readily softens when heated, and 
has tlicn an odour like elemi. 

The fruit is from 1^ to Ti inch long, ovoid, 3-angled, pointed 
at the apex, smooth, purplish, with a thin fleshy cpicarp, nut 
very hard, 3-angled, iiulehisccn:,]-celled by abortion of tho 
other two; the almond consists of a membranous testa, enclos¬ 
ing the oily cotyledons, which are divided into three lobes, 
folded and twisted together. 1'ho kernels yield 40 per cent, 
of a semi-solid fat of an ngrocablo and sweet taste, which 
keeps very long without turning rancid. (Brar.nf,) 

C. bengalense, Ro.rb.j a native of Sylbot and the adjoin¬ 
ing districts, is described by Roxburgh as an immense ibresb 
tree. ^‘From li-snros or wounds in the hark a largo ijiiantity 
of very clear amher-colonred resin exudes, '.-hi'di soon beecmics 
hard and ])rittle, and is tluni not iniliko copal; yet the 
natives set little or no value upon it. In the C'Mcult.i bazar 
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s only valued at from 2 to 3 rupees for 7 maunds of.80 lbs. 
weight each.’^ (Flora Indica,) The resin is not now known in 
Calcutta^ but Dr. King informs us that it is still sold in 
Darjeeling under the name of GoIcaUdImp, the Paharia name of 
the tree^ and is used by the Lepchas to burn as incense. 


Ca.ncamiini.—Peo suggests, that the KayKOfMov or KoyKoXov 
of the Greeks was probably a gum resin obtained from a plant 
belonging to this order, and Sprengel suggests that it may 
have been the resin of a Gardenia. 

If we refer to Dioscorides we find that he speaks of it as an 
Arabian gum, something -like, myrrh in appearance, used for 
fumigation on account of its fragrance, and administered medici¬ 
nally to reduce corpul»nce and to cui’e. spleen, &c., and also as 
an emmenagogue; it was applied locally to remove opacities of 
the cornea and improve the sight, also to cure toothache ; 
acording to Paulus >33gineta it was considered to be laxative. 

Wo think there can bo no doubt that this substance was the 
Kanhahtir^ Kaikahan, or Kaighaman of the Arabians, a kind of 
Eosin which they Jc.scribe as having exactly the same properties 
as those attributed to Cancamum by Dioscorides. Haji Zein 
the druggist (A.D. 1308) describes it as having the appearance 
of Copal, and the Indian Mahometan writers on Materia Medica 
identify it with the Kula or Dhuna of India, which is tihorea 
res in j and wdjicli is used throughout the East as incense. 
Pliny (12, 41) mentions Cancamum and Tamm (Aloe wood) 
as coining from the country which produces cinnamom and 
cassia, and brought to Europe by the Nabatasan Trogjodytm, 
a colony of the Nabatsoi. 


MELIACE^E. 

MELIA AZADIRACHTA, Linn* 

Fig.— and Trim., t. 62; Wight Ic., #.17, Indian 
Lilac (Ihiij.), Azadirac dTnde {Fr.). 

Pid.b. India, The bark, root, leaves, Dowers, fruit, gum, 
and oil of the seeds. 
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Nimb (ETinci), Nim {Beng.), Nimb, Bdlata- 
nirnb (Mar.), Bevina-mara, Isa-bevu {Gan,), Nimbamu, Vepa- 
cliofcfca {Tol.), Veinbii, Vcppam {Tani.)^ Liuibado {Guz»), 

History, Uses, &C.—This tree, in Sanskrit Nimba and 
Arisbta, is a native of India, and is cultivated in all parts 
of tho country on account of its medicinal properties. The 
leaves, bark arid other pr.oducts of tbe Neeiu have been articles 
of the Hiiidii Materia Medica from a very remote period, and 
are mentioned in lire Ayurvedas of Susnita. Tlie bark is con- 
• sidered to bo bitter, tonic, and astringent. Tho leaves are 
added to poultices to disperse glandular tumours, fi-nd are used 
generally as a discutiont; beaten into a pulp they are applied 
to pustular eruptions, more especially to the eruption of small¬ 
pox; their juice is anthelmintic, and is given in a variety of 
diseases, such as jaundice, prurigo, boils, &c. Chakradatta 
recommends a poultice of the loaves mixed with Sesainuui 
needs for unhealthy ulcerations. The fruit is described as 
purgative, emollient, aud antlndinintic. The oil of tho seeds 
is applied to suppurating scrofulous glands, is given in leprosy, 
rheumatism, and a variow of diseases. It is vermifuge, and is 
a remedy for mango in dogs. It has been used in tlie mauu- 
facturo of soap. As the oil contains a marked amount of 
sulphur, 7icem oil soap might possibly be useful in cutaneous 
alfections in which a mild sulphuretted application is indicated. 

Tho boncficial clfocts of the oil when rubbed into tho skin, in 
rlnuimatism U doubtless duo to the presence of organically 
combined sulphur. The gum is said to havo stimulant pro- ' 
perties. The young trees tapped yield a saccharine juice, 
which when formcoted is used as a stomachic; several 
observers havo noticed that in certain years this juice appears 
to liow with uiui^iial abunlanco. 

Tho dried flowers are used as a tonic after fever, and under 
tho iiamo of Pancha-nrrrHir a medicine is prq:)ared which con¬ 
tains tho flowers, fruit, leaves, hnvk, johI root of tho tree, of v 
each 15 parts, end one part each of a nmnber of other drugs. 

Tho nimba is also one of the ran:hii-llkta or :avo bitters. 
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'Q air waved wiib a Neem braiicli is supposed to be a cure 
for syphilis. The insane are passed through a cleft of the tree, 
or a stem which having parted and re-united forms a circular 
opening. Buchanan, in his Journey through Mysore/’ relates 
that—Once in two or three years the Coramiis of a village 
make a collection among themselves, and purchase a brass pot, 
in which they put five branches of Melia Azadirachia and a 
cocoanut. This is covered with flowers and sprinkled with 
sandalwood water. It is kept in a small temporary shed for 
throe days, during which time the people feast and drink, 
sacrificing lambs and fowls to Marima, the daughter of Siva; at- 
the end of the three days they throw the pot into the water.” 
This practice is known in other parts of India as 
(Ghatasthapan), andconsidered to avert ill luck and disease. 
Amongst certain castes the leaves of the Neein are placed in 
the mouth on their return from funerals as an emblem of 
grief. Five to eight leaves are eaten by all Hindus on the 
first day of the New Year, and are supposed to ensure freedom 
from disease; when amrita (ambrosia) was being conveyed to 
Leaven from the lower world for the use of the gods, it is 
believed that a few drops of it fell on this tree. For an 
account of the mythology of amrita, see De Gubernatis, Myth, 
dcs Plantes I., p. 32. 

TJiis useful tree naturally attracted the attention of tho 
Mahometans upon their arrival in the country, and they 
named it Azaddarakht-i-Hindi, from its rosernblauce to tho 
'Melia AzedaracJi or Persian Lilac. Tlie author of the Makzan- 
cl-Adwiya is careful to point out that the Indian Neom is not 
found in Persia. He describes tho Neem and Azadarakht 
separately, giving Bakayan as the Indian name for the latter. 
Tho Mahometans use the diflhrent products of the Neem in 
the eamo manner as tlie Hindus, and like them consider ii 
to be cold and -dry. Amongst European physicians, \Vight 
says, “I ho leaves ])eatcn to a pulp, and externally applied, act 
lilro a charm in removing the most intractable forms of psora 
and other pustular eriijdlcms.” j)r. White, of Bombay, has 
recommended the bark as u febrifuge ; others have spoken 
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favourably of tlie leaves as a local application to ulcers and 
cerUiiu obstinate, skin diseases. Dr. Hove (1787) tliiis speaks 
of the Neem tree:—^^The Gentoos here worship this tree, and 
their barren women invoke and perform the same ceremonies 
round it every morning as they usually do in the other 
Pergunnahs about the Ficus religiosa- The leaves are of a 
])o\veiTul bitter, and they use a strong decoction with great 
success in intermittents, and which I usually drank for rny 
liver complaint and found myself much relieved by it/^ He 
also notices the use of the gum by lying-in women.— {Tlovt^, 
account of Mitampoor.) • From recent experienco detailed in 
the Pharmacopoeia of India, it would appear that the opinion 
of the natives of India regarding the medicinal properties of 
the different parts of this tree is substantially correct. Tho 
bark is now official in tlio abovomentioned Pharmacopoeia. 

Description. —Xeem bnrk is coarsely fibi’ous; it varies 
much in thickness according to tho age of the tree from which 
it is taken. Tho external surface is rough, fissured, and of a 
rusty grjey colour; the inuor surface yellowish and foliaceous. 
The taste is bitter and astringent. Tho leaves are simply pin¬ 
nate, leaflets 9 to 15, ovate, lanceolate, unequal sided, acumi¬ 
nated, serrated, 1 to 3 by ^to li inches, very bitter. The fruit 
when ripe is purple, 1-celled, 1-seeded, i to ^ in. long; within 
the fleshy portion is a thin hard woody shell, which encloses 
an oily bitter kernel like a small filbert, greenish white, with'a 
brown testa. The dried fruit resembles a small raisin, tlio 
inner portion of the pulp is adherent to tho stone, and fibrous 
from tho presence of very large liber cells. The expressed v-il 
is of a palo yellow coloui and bitter taste. It has a powevud 
garlic-like odour. The gum i.’. yellowish, like inferior gum 
Arabic, generally in longish vermiform ])ieces, not bitter, a,id 
freely solublo in cold water. It is unafTected by neutral 
acetate of lead, gives a eiirdy white preeijutate with basic 
aco(ate, a reddish gohiiinous |n'ecipitatc with ferrit; cliloridc, is 
unatfeeted by bon.x, is slightly reduced by boiling with Fcliling’s 
S'diitioUj v^'hich it turns of ;* dull red co-leur. Ic'diuo docs not 
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it, but it precipitates with oxalate of ammonia, 
a weak mucilage, and is of little value. 


-§L 

It makes 


Microscopic structure .—According to the Pharmacographia, 
tlie suberous coat consists of numerous layers of ordinary cork 
cells, whicli cover a layer of nearly cubic sclerencbymatous cells. 
This latter, however,* is not always met with, secondary bands 
of cork (rhytidoma) frequently taking its place. The liber is 
commonly built up of strong fibre-bundles traversed by 
narrow* medullary rays, and transversely separated by bands of 
parenchymatous liber tissue. Crystals of oxalate of calcium 
occur in the parenchyme more frequently than the small glo¬ 
bular starch grains. The structure of the bark varies consider¬ 
ably according to thoftgradual development of the secondary 
cork bands. Wo have examined the fresh bark and find that 
it agrees wfith this description. 


Chemical composition .—An infusion of the bark gives with 
pcrchloride of iron a blackish precipitate ; the infusion is not 
altered by tannic acid or iodo.-hydrargyrato of potassium. If 
the inner layers of the bark are alone exhausted with water, 
the liquid afiV^rds an abundant precipitate with tannic acid; 
but if the entire bark is boiled in water, the tannic matter 
which it contains -will form an insoluble compound with the 
bitter principle and prevent the latter being dissolved, 
{l^harmacograpldn.) According to Broughton, the bitter 
principle of the bark is a neutral resin, having scarcely any 
definite reactions. It may be obtained by exhausting the 
hark with alcohol of GO per cent., precipitating the filtered 
tincture with water, and purifying tho precipitate by solution 
successively in benzene, carbon bisulphide, dry ether, and 
finally, abHoluto alcohol. It is Rolublo in strong boiling 
solutions of tho fixed alkalies, from which acids precipitate it 
apparently unidlored. It does not form definite compounds 
witli acids or with bases, but on troaring it with nitric ucid 
and precipitating with water, a nilro-clerivativo is obtained, 
having the coTupositioii (NO*)* 0“, hence tho 

formula of the bitter principle is inferred to be 0‘ b 





MELIACE^. 


Tlie leaves contain a small quantity of a bitter substance of a 
similar character but much more soluble in water. This 
substance, also contained in the bark, is a hydrate of the resin, 
which it closely resembles in its properties.— (Pharm, Jouni.. 
(3), iii. 992.) 


Margosa or Neem oil extracted from the seeds and examined 
by Warden had a specific gravity of *9235 at 15*5*^ C.; at about 
10°—7° C. it congealed without losing its transparency. After 
standing for about 36 hours the recently expressed oil deposited 
a white sediment^, which examined microscopically was found to 
bo amorphous. The colour reactions of margosa oil were not 
characteristic. With concentrated sulphuric acid a rich brown 
colour was yielded, and a strong garlic odour evolved. By 
Massie’s test with nitric acid the oil became almost immediately 
of a reddish colour; after standing about one hour and thirty 
minutes tho colour was palo yellow. The elaidin reaction 
conducted according to Poutet's directions yielded a solid firm 
yellowish product after eighteen hours, the temperature in tho 
laboratory varying between 89° and 93° F. Exposed in a thin 
layer on a glass plate to a temperaturo of 100° C. for somo 
days tho oil did not dry or becomo tack 3 \ The oil was easily 
soluble in ether; chloroform, carbon bisulphide, benzole, 
Absolute alcohol agitated with it was coloured greenish ; on 
separating the alcohol, and evaporating off tho spirit, an extract 
w*as obtained which consisted of oil, from which a small residue, 
whitish in colour, separated on standing. The alcoholic extract 
was very bitter, and possessed in a marked degn e the peculiar 
odour of the oil. The whitish residue deposited from tho oil 
separated by alcohol, and examined tnicroscopienlly, did not 
appear crystalline. JIargosa oil after repeated agitation with 
alcohol was found to have lust its bitterness and almost wholly 
its alliaceous odour. 


A known weight of the oil was ‘►aponilied with alcoh.olio potash, 
tho alcohol corapU tely ('vaporated ()(]". ai. 1 tho soap dis.solvc’d in 
water, Ou agltaling the :iqucons solun’ 'f t-io soap with etlmr, 
PGO per cent, of otliLi’extract wao oIh: inctl elan oraugo- 
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^ w colour and bitter. This extract, treated with GO per cent, 
alcohol, left a small amount of white residue, which had the 
character of a wax. The aqueous -solution of the soap, after 
separation of the ether, was heated for some time to remove dis¬ 
solved ether, the solution w’as then mixed, with dilute sulphuric 
acid in excess^ and the insoluble separated from the soluble fat 
acids in the manner recommended by Allen.* The soluble fatty 
acids amounted to 3*519 per cent., the insoluble to 89*128 per 
cent. The volatile acids consisted of butyric and a trace of 
valeric acid. During the distillation to separate the fluid from 
the volatile fatty acids, a small amount of a snow white fatty acid 
passed over ; this acid had a melting point of 43*0° C., whicli 
corresponds with tile fmsing point of lauric acid. A weighed 
portion of the insoluble fatty acids, from which the iauric acid 
had not been separated, was dissolved in alcohol, and titrated 
with normal standard soda, using plienolphthaloin as an 
indicator, *288 gram of the. acids required J c.c. of caustic soda 
for neutralization. No attempt at separating the fixed fatty 
acids was made ; they probably consisted of a mixeure of 
stearic and oleic acids, with a small amount of lauric acid. 


Examined by Reichert’s distillatiou process, 2*5 grams of the 
oil gave a distillate which after separation of the lauric acid, 

. wliich had distilled over, rfr|nired 4*6 c.c. of decinormal soda 
for neutralization, phenolphthalein being used as an indicator. 

The saponification equivalent of the oil was determined by 
; Kuettstorfer^s method, and was equal to 284, the percentage of 
caustic potash required to saponify the oil being 19*72. 

A preliminary examination of the oil haviT)g indicated the 
prcseuco of siiljjhur, a (|uantil:'-tive estimation of the amount 
presimt was made and found equal to *427 per (‘cnt. The oil 
after rf jx^ated agitation with alcohol was found to contain only 
*109 per cent, of sul])hur. 


The extract obi:iiiied liy og’iaHng the oil with absolute alcohol 
h:»s already bnui rcferrei! t j; it e/as examined in the following 
inenn.?r :—The oily r-wraot wastn.'M.ed with GO percent, spirit, 


* Cv>uiiui'rcial Orfraiiir Analysis ’ 
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allowed to stand, and the clear yellow alcoholic solution decanted 
from the insoluble oil; the alcoholic solution thus obtained was 
evaporated to dryness, mixed with ammonia, and agitated with 
ether. The ether solution was marked A, The aqueous solution, 
after separation of the ether, was mixed with dilute hydrochloric 
acid, and again agitated with ether. The ether separated of a 
yellow colour, and below it some flocks of a dirty yellow hue, 
which refused to dissolve after prolonged agitation.. The ether 
solution >vas marked B, From the aqueous solution the insoluble 
flocks were separated by filtration and marked 0, The.filtrate^ 
was not further examined. 


Examination of ether solution A .—The solution was agitalt 3 d 
with dilute hydrochloric acid, to remove any principles of an 
alkaloidal nature. The ether was then separated and evapo¬ 
rated ; the resulting extract was pale amber in colour, viscid 
at first, very bitter, and had a marked odour of the oil. It con¬ 
tained sulphur. It was easily soluble in CO per cent, alcohol, 
ether, chloroform, &c., but insoluble in acids, or in caustic 
alkaline solutions. It had the properties of a neutral resius 

The hydrochloric acid solution was of a yellow colour; it 
was mixed with ammonia, which occasioned a white precipitate, 
and agitated with ether. The etl^f^real solution on evaporation 
left a yellow residue, not readily soluble in dilute acids. The 
dilute sulphuric acidsolution was bitter, and yieldeda precipitate 
with alkaline carbonates and hydrates, phosphomolybdic, ami 
picric acids, petassio-morcuric iodide, chloride of gold and por- 
chloride of platinum. This principle had therefore the proper¬ 
ties of an alkaloid. 

Ether solution 2?.—On evaporating the ether ^ dutiou B, a 
dark reddi.sh bitter extract was obtained, solublo in alkaline 
solutions, aud re-precipitated in yellowish flocks by dilute acids. 
It had the properties of an acid resin 

Precipitate 0 .—The precipitate was well washed, and di.s- 
solved in alcohol; on evaporation a brittle darkish re.sidut^ 
obtained, soluble in alkaline solutions, rc-precipirrtiv a in yellow¬ 
ish flocks by acids, soluble with very gretit dilliculiy iu ciher, 
42 
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in chloroform. This principle thus also had tho 
properties of an acid resin. 

In addition to the principles above described as being present 
in the oil, an examination of the cake left after expression of the 
oil, indicated the presence of another neutral principle, insoluble 
in ether or alkaline solutions, but dissolving in chloroform.— 
{Pharm. Jouryi,, 1888.) 

According to Brannt the seeds contain from 40 to 45 per 
cent, of oil. 

Margosa cake is used as a manure in planting districts in 
Southern India. Two samples had the following composition : 



1 

2 

Moisture* . 

G-08 

9 93 

Organic matter. 


83-15 

Ash . 


C-92 


100-00 

100-00 

Nitrogen ... 


5 41 

Phosphoric anhydride 

... 1-40 

1-33 


The ])owdered cake, like linseed meal, makes a very useful 
luting in chemical and physical laboratories, and is not liable 
to the attack of insects. 

MELIA AZEDARACH, Linn, 

Fig,— Wight, Ic. 160 ; But, Mag,^ t. 1066. Persian Lilac,. 

{Eng.), Az^darac commun (I'V.), 

Hab*—Himalaya, Persia. Cultivated elsewhere. The root- 
baik, fruit, flowers and leaves. 

. Vf rnacvlar, —Bakayan (/f/'/icZ.), Bakuna-nimb, Vilayati-nimb 
(Afar.), Malaiverubu, Mnlai-voppam (Ta???., Aftii), Bctlada- 
bcvina {Can.), Urek Konda-vepa, Turaka-vepa (Tel.), 

Ghora-nim (Bcncj.), 

History, Uses, &C.—The Persian Lilac was probably 
introduced info tho southern parts of India by tho Maliomelans. 
Ihiji Zein says Hint in Tabrislan it )s called Takhak,and in Slii* 
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mz Tngluik, botli corruptions of Tiik, its proper Persian name. 
It is a native of tlie siib-Himalayan tracts, and is called in Sans¬ 
krit Mahanimba and Ilimadruma. The Hindus do not appear 
to have paid much attention to it, but it has been described by 
Ibn Siiia in his second book under the name of Azaddarakht, 
and lias long been used by the Arabs and Persians, who con*^ 
aider it to be hot and dry, and to have deobstruent, resolvent, 
and alexipharmic properties. The flowers and leaves are 
applied as a poultice to relievo nervous headaches. The juice 
pf the leaves administered internally is said to be anthelmintic, 
antilithic, diuretic, and emmenagogiie, and is thought to 
resolve, cold swellings, and expel the humours which give rise 
to them. The bark and leaves are used internally and exter¬ 
nally in leprosy and scrofula. A poultice of the flowers is said 
to kill lice and cure eruptions of the scalp. The fruit ha.s 
poisonous properties, but nevertheless is prescribed in lepr ^sy 
and scrofula, and is worn as a necklace to avert contagious 
diseases. In China it is used as a vermifuge. 

Loureiro states that the Chinese boil the berries in wine and 
then make a decoction of them, which has no rnjurious effects, 
^riio leaves and bark they use in itch and other skin diseases. 

The root-bark of M, azcdarach is placed in the secondary list 
' of the United States Pharmacopoeia as an anthelmintic. It has 
a bitter, nauseous taste, and yields its virtues to boiling water. 
It is administered in the form of deoocrion (4 ozs, of tlio fresh 
bark to 2 pints of w'ater, boiled to one pint), (jf which the dose 
for a child is a tablespoonfnl every third hour until it sensibly 
affects tho bowels or stomach, or a dose may be given morning 
and (.‘v^oning for several day s and tliOTi bo b )llowed by a catliartic* 

Toxlcoloijy, —In large doses it produces narcotism followed 
by death. Dr. Biivtou Brown [Piinjah roi'^oiiy) records a case 
ill which a European girl ato tho berries, bceaino iuHonsiblo and 
died. Descourtilz says that 0 to 8 seinls cmise nausea, spasm, 
and choleniic symptoms, sometimes followed by dcalli. 

Description.— Tin- fresh rootdiark is thlel: aiul ratlier 
spongy, the external surfaeo seabroir^ and warlv, ui dark 
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_bf: 0 wn colour ; beneath the auberous layer it is of a deep pink ; 
the inner surface is white j taste acrid^ nauseous, astringent, 
and slightly bitter. The tree yields a soluble gum very simi¬ 
lar to that obtained from the Neem. 


Chemical composition.—^. Jacobs has found the active 
principle to be a light yellow, non-crystalline bitter resinous 
substance without alkaloidal properties. Sugar is present and 
tannin occurs in the outer portion of the bark. The activity 
resides in the liber, and this alone is recommended to be used 
for medicinal preparations. {Pharm. Journ,, 27th Septem- 
her 1879.) ■ 


* MELIA DUBIA, Cav. 

% 

Fig.— Beddome, FL Sylv. t. 12. 

Hab .—E. and W. Peninsulas, Burma, Ceylon. The fruit. • 

Vernacular .—Dinkarling Kadif Khajur ( 6 fu 2 .), 

Nimbara (Afar.), Kdd-bevu, Ara-bovu {Can.). 

Description, Uses, &C.—The aried fruit of this h-eo 
is supposed to be the Arangaka of Sanskrit writers. In size, 
shape, and colour it. is very much like a date; but upon 
closer examination the pulp is found to adhere firmly to a 
large aud very hard stone. The remains of the peduncle 
may also be seen to bo ditTcrent from that of a date. When 
soaked in water the fruit soon loses its shrivelled appear¬ 
ance and becomes like an oval yellowish-green plum. The 
skin is now seen to be thick and easily separated from the 
pulp, which consists of u delicate })arenchyrao supported by 
fibrous bands attached to tho stone. The apex of the fruit is 
blunt, aud studded with small tubercles. At* the base is 
attatliLd tho five-partite calyx, and a small portion of the fruit 
stalk. Tlio stone is an inch in length, obscurely five-furrowed, 
oblongi perforated at both ends ; apex 5-toothod round tin 
prrfi.ratiou, 5-celled, or less from abortion; seeds solitary, 
hiriccokir, attaclu d from the ajiox; perisporm in small quan- 
bty; eu''.bry'> straight, iuvcrsf'*; cotyledons lanceolate; radicle 
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oval, superior. The seed is J of a^l inch long and | broad; 
testa dark-brown or black, polished, kernel very oily, sweet- 
tasted. The pulp of the fruit has a bitter nauseous taste. 
It is a favourite remedy amongst the labouring classes for 
colic, Jialf a fruit being the dose for an adult. It appears to 
liave hardly any purgative properties, but is said to relievo 
the pain most effectively, and to act as an anthelmintic. In 
the Con can the juice of the green fruit with a third of its 
weight of sulphur and an equal quantity of curds heated 
together in a copper pot is .used as an application to scabies, 
and to sores infested ^vith maggots. 

Chemical composition ,—The bitter principle of the fruit is a 
white crystallizable glucoside soluble in ether, alcohol and 
water; it is precipitable from its aqueous solution by tannin 
and alkaloidal reagents but not by plumbic acetate, and it has 
a slight acid reaction. SuJphuric acid dissolves it with a deep¬ 
ening of colour, discharged on the addition of water; Boiled 
with diluted hydrochloric acid it-.is decomposed in less than 
half an hour into glucose and a colouring matter. Petroleum 
ether removes a fatty oil of nauseous property, and ether dis¬ 
solves a tasteless wax of greenish colour soluble in boiling 
alcohol and only slightly in petroleum ether; besides theso 
constituents, malic acid, glucose, mucilage and pectin occur in 
the fruit. 

CommercE .—The fruits are sold in tlio bazar at Re. 1-4 per lb. 


NAREGAMIA ALATA, W, A, 

Fig.— Rhcctle, Jlort, Mai. t. 22; Wight Ic. t. 90. 

Hab. —W. Peninsula. The stem and roi t?. 

Vefmac'flar. —Pittvel, Pit?pupra, Pittmari, Tinpdni (Mar,), 
Nela-naregam (Mal,)y Nehi-naringu, N;ilakanu-gida 
Trifolio (Ooa.) 

History, Uses, &C.—This is thr^^ •.onntry Ipecacuanha 
of the Portuguese ai Ooa. Garcia d^Orta, who calls it Avararl 





21ELIACE'M 


% 


T = emetic), mentions a wonderful cure of a case of dysen¬ 
tery treated by a decoction of the bark in rice water, but ho 
appears never to have seen the plant, as ho says :—Esta raiz 
desta rnatta dizem que cheiraa trevo.^^ {Coll. 27.)* *• The Goanese 
name Trifolio appears to be a translation of the Marathi 
Tinpaiii. It has a somewhat puugent, aromatic odour, but 
hardly any taste, and is given as an emetic in doses of from 12 
to 1 8 grains. In Southern India it is used as a remedy for 
rheumatism aud itch. {Rlieede,) In theConcaii the Hindus uso 
the leaves and stems in decoction with bitters and aromatics 
as a remedy for biliousness. Naregamia has recently been 
tried in Madras in acute dysentery, and also -as an emetic and 
expectorant with result^sirnilar to those obtained from Ipeca¬ 
cuanha given in e(pial doses. The forms for administration are 
the powder and tincture (2^ ozs. to 1 pint of rectified spirit). 
It has been used with good-result at flie General Hospital at 
Vienna in the form of a fluid extract which is of a bright 


g<fldeu-brown colour, and. has an odour recalling that of 
Valeriana celtica; when the extract is diluted with water it 
becomes turbid and milky, and on the addition of nK)re» water 
opalescent. The dose of this preparation is from 3 to 6 grams 
in 20 grams of distilled water or aqua laiirocerasi.— {E. 
Ghillang, Zfschr. d. All Gdst. Ajp. Ver. 1889, p. 279.) 


* Garcia’s account of tlii.s drUg is as follows : — 

*• Ila tHmhcni ncstii illn uma nrvorc pequonn, e porotn de maior qiianti- 
dadc quo estn outni fruticM^; tt in a.s fulhns c u llor eoino a mur/a (my itic) 
c j!a a fructa oonio mr.rtinhos (inyrtlcbcrrifsk e <lo mcsino sahor e nmis cstiti- 
cos, c chamani esta herva avacari. Esta, me dice inn Portnguez velho de 
iiinito tempo ncsta terra, que mora no monte cm uina sua quinta, que 
aprovcita muito para camaras (dysentery) anti^as de cauza fria ; e que tevc, 
por espa^tj do uui anno, unia fillia cnfVrinn de cam-iras, e (pie as outras me- 
/iultas Ihe niXo n])rovcituvam, e com estn for rostituida a smide; e pergunfei- 
Ihe quern lire dicc'va qie*. esta planta era hon pera caniuras, c dice quo 
um dcstes pbssicus da tt-ira lire dava a coiteza pisnda, e laiK^ada cm aqua 
d'niToz, rc;ia a inodu do tizann, que e o inodo que tern no hospital-de curar. 
JuNta rniz d( ta uiata dizem (pie clicira a trevo ; e pcrguirtei uos pliy.sicos 
ileiua terra pur ell.'i, e dieerum me (pie era boa pera camaras, c que a mistu- 
ravani com oiitm liei va chnmada Cota {Holarrhoia antidyty^ nterida) e quo 
^ mu t.j lioii niisinnida. hto e o tp'.;' sei ilestas uiiziiilias, c cn vos Icvarei a 
vu* eijfi'i'inos que cuiam os ^Inlavarcs c o.s Canarius, e sabereis mcllior 
tudu.’' 
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Description. —It is small woody shrub which grows on 
the Banks of water-courses in*shady places, seldom more than 
G to 8 inches high, consisting of several slender*stems, spar- 
ingly branched, and rising from a spreading rootstock, which 
is contorted, knotty and warty. The leaves are alternate, 
mostly situated at the ends of the branches, and consist of a 
narrow winged petiole, - 4—1 inch long, at the end of which are 
articulated three small cuneate-obovate leaflets. The. ends of 
the shoots and buds are seen under the microscope to. bo 
thickly covered with white simplo hairs; the petiole and leaf¬ 
lets are nearly free from them. The flowers are large and 
white on axillary peduncles ; Uie capsules 3-angled and 
3-valvchl. The drug consists of the creeping root with 
the slender stems attached to it, the leaves having been 
stripped off. 

Microscopic ’structure .—A section of the root presents a 
tolerably thick dry suberous layer of a brown colour; imme¬ 
diately within this, the .parenchyma, which is composed of thin 
walled cells, is much loaded with a yellowish oil. In the inner 
portion of the bark the cells contain starch; the wood is very 
hard and of a greenish yellow colour. 

Chemical composition .—The drug has been (‘xainined by 
Hooper {Tharm, Journ. [3J, xviii. 81 7), who found that the ether 
extract contained an alkaloicU cin o.vidi'Aahle fixv.d oil and a wax. 
The alkaloid was separated by agitating the extract with 
diluted Biilpluiric acid, and the clear colourless solution at 
once afforded precipitates by the usual reagents. The alkaloid 
Avas left as an amorphous, slightly coloured rt*sidu(' of a lurttlo 
consistence on the gentle ev’aporntion of its < Ihereal soluti^m. 
It formed crystalliuo salts with sulphuric, nitric and liydro- 
chloric acids, Init gave no atisfactory colour reactions when 
mixed with the concentrated acid.s. It AvaJ^ precupitateii from 
its solutions by • tannin, potaf sio-mercurio iodide, pi>ospho- 
molybdate of soda, and iodi'U-. It dltldra from eniotine in 
leadily f rming t cicalar crystnlr with acidic, and by not giving 
any colour with chlgrinatcd iireo aud acetic acid; and it differs 




MELIACE2E. 

the principal cinchona alkaloids by its optical inactivity. 
Hooper proposes to-call the alkaloid Naregamine, The fixed 
oil was soluble in strong spirit^ also in dilate caustic soda with 
a brown and red fluorescent solution. The tvax was insoluble 
in spirit; it was coloured brown and afterwards black by 
sulphuric acid. The alcoholic extract consisted mainly of 
sugar with some little resinous matter. No tannic substances 
.were det^cted^ but a body precipitable by neutral plumbic 
acetPte, related to an organic acid. The aqueous extract 
evaporated to a small bulk, and treated with two volumes of 
alcohol, gave a precipitate of gum. The filtrate from this 
evaporated and treated with four volumes of alcohol, caused a 
precipitate which after aifcanding some hours separated out into 
large colourless rhombic prisms, probably asparagin. Among 
the less important constituents of Naregamia are albuminous, 
pectinous, and colouring matters, starch, cellulose, woody fibre 
and ash. The starch is in minute rounded granules of about 
the samo size as rice-starch. The ash is of a reddish colour, 
and ten per cent, of it is insoluble in liydrochloric acid. The 
following is the result of the analysis:—Ether extract 2*93, 
alcoholic extract 5*40, aqueous extract 7*00, albuminous 
matter, &c., 7'Gl, starch and cellulose 17*66, woody fibre 
4*77, ash 5*52, moisture 9*11—total 100*00. 

Commerce ,—The drug is collected and supplied by Messrs. 
Hinde and Co., Calicut. 

SOYMIDA FEBRIFUGA, Juss, 

Fig. — Bmtl, <5* Trim,, t. 63. Redwood tree [Eng.\ 

Hab. —N. W., Central and S. India, Ceylon. The bark. 

Ve^rnacular ,—Rohan or Rohan {Hind,, Bong,), Shemmarain 
Tarn.), Chcve-iniinu, Somidii-inauu [Tel,), 

History, Uses, &C. —Tho nstriiigimt and febrifuge 
properties of this bark are known to both lliiulus and.Maho¬ 
metans, and notices of it are tube found in some of their books 
oii iMalcria Mcdiea under the name of Rohan. 
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Eosliurgh was the first to introduce it to the notice of 
Europeans as a substitute for the Peruvian' bark; Aiuslie 

■ describes it and says, “ given to_ the extent of four or five 
drachms in the twenty-four hqurs I ha'fro f mud it to be a 
useful medicine, but beyond that quantity, it, in every . 
instance in vhich I. tried it, appeared to me to derange the^ 
nervous system, occasioning- v’^ertigo and subsequent stupor. 
Tlie authors of the Bengal Dispensatory thus summarize its 
properties;—'‘It seems to ns to be exactly similar to the 

■ mahogany bark,’useful where astringent tonics ftre applicable, . 
but of very questionable eflBcaey as a true antiperiodic.’ In 
1791, Roxburgh sent the- bark to Edinburgh, where Duncan 
made it the subject of a thesis,* which led to its admission into 
the Ediubuxgh and Dublin Pharmacopoeias. It appears never 
to have attracted much attention in England, but recently it 
hap been made official in the Pharmacopoeia of India as a 
useful gtstringent tonic. 


Description. —Flilckiger and Hanbury describe the bark 
from a young tree as occurring in straight or somewhat carved 
half tubular quills, an inch or more in diameter, and abgut . 
l-oth of an inch in thickness. Externally it is of a rusty grey 
• or brown, with a smoothish* surface, exhibiting no considerablo 
furrows or cracks, but numerous small corky warts. These 
form little elliptic scars or rings, brown in the centre, and but 
slightly rai^d from the surface. The inner •side and edges Of 
the .quills are of a bright reddish brown. A transverse section 
exhibits a thin outer layer coloured by chlorophyll, and a 
middle layer of a bright rusty hue, traversed by large medullary 
rays and darker wedge-shaped .rays jof liber. The latter has .a 
iibrous Traoture, that of the outer ])art of the bark being rather 
corky or foliaceous. The whole bark when comminuted i.s of a ^ 
rusty colour, becoming reddish by exposure, to air and moisture. 

It has a bitter astringent taste, with no tli.qtinctivo odour. 
(^PhaiTnucographlcL*) To this wo may add that the old bark has 
a ragged dry suber, a quarter of au inch thick, and of a rusty ^ 

Tcntamen de Swietenin .So>iuitla, EiUn. 170*t- 
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deeply fissured . longitudinally, and 
minutely cracked transversely ; the small corky .warts descvibed 
above'are still visible here an,d jfchere between the fissures’. * Old 
bark is generally in lialf quills> the total thickness being about 
- half an inch ; its colour is a rich red brown.; its-substance when 
soaked in water becotnes very compact. 

Microscopic structure. —The ring of liber, is made up of alter¬ 
nate prospnchymatous and parenchymatous tissue. In the 
latter the larger cells are filled with mucilage, the others with 
starch. The prosenchymatous grofips of the liber exhibit the 
peculiar form known as hornhast : it chiefly Contains the tannic 
matter, besides stellate crystals of oxalate of calcium, which 
are distributed through the whole tissue of the bark.' The 
corky coat consists of va^ted cells. • ' 

Chemical composition. —The bitter principle* of the bark has 
been ascertained by Broughton to be a nearly colourle’ss resinous 
substance, sparingly soluble in water, but more so in alcohol, 
ether or benzol. It does not appear to unite with acids or 
bases, and is less soluble in water containing them than in 
pure water. It has a very bitter taste, and refuses to crystallise 
cither from benzol or ether. It contains no nitrogen. The bark 
is rich in tannic acid. The tree yields a gum which forms a 
good adhesive mucilage having a dextro-rotatory property with 
polarized light. It thickens immediately 'with ferric chloride, 
and gives no piiccipitate with neutral plumbic acetate. The 
asli amounts to 2*11 per cent. * • ^ 

Coinmvrce. —Tho bark is not an article qT commerce. 

Barks of a similar character, are yielded by — 

Chloroxylon Swieteriia, EC., Wight III i., t. 50 ; 
^Bedd. FI. Sylv., t. 11. Billu [Tel), flaladara-^a, Bhoriya 
{-WiiT.), Mududa, ■ Vumcuaay, E^odavaporsli {Fciiti,), a native.of 
tho WsKtorn Peninsula and Ceylon, yields an astringent bark 
■wbich is sometimes prescrilied by Hindu physicians under tho 
names of Raktarohidn and Ragatrora, a name applied in India 
• to several astringent barkf. The suber of. this bark i.s dark 
brown, and very rough from the pre.senco of numerous elliptic 
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y loosely attaclied, and when removed 
leaves a nearly smooth pale red surface. The tree also affords 
a soluble .exudation allied to gum* arabic, which occurs in amber- 
’ coloured tears, more or less cracked. It swells in water to a 
whitish and transparent jelly ; with more water it becomes 
liq^uid enough to pass through a paper filter. The solution has 
a slight acid reaction, it is coagulated without colour by ferric 
salts, and is not precipitated by‘neutral plumbic acetate. The 
gum affords a calcareous ash amounting to 4T6 per cent. 

The wood of this tree is the Satinwood of India; it is oily, 
ftnd turns well, making nice stethescopes, &c. 

. . Cedrela Toona, Eoxb, Cor, PL Hi*, t. 238; Bedd, FI. 
Si/lv: t, 10. Tun {Hind.)y Tuni (dTar.),‘Nandurike (Tunu- 
marain {Tam.), and in Sanskrit Tiiuna and Nandivriksha, has a 
very astringent-bark, which is u-sed by native physicians in com¬ 
bination with Bondue nuts, as a tonic and antiperiodic. The 
flowers (Gicl-tun), which are small, yellow, and sweet-scented, 
contain a yellow dye, and are. considered to be emnienagogue. 
Nees von Essenbock has published au account of some experi¬ 
ments made with the bark which indicate the presence in it 
of a resinous asti’iugent matter, a brown astringent gum, and 
a guniuiy bro-wu. extractive matter, rosembliug ulmine. We, 
find that the gum of this tree first swells, and thou dissolves 
in water ; the solution is. unaffected by neulriil plumbic acetato 
and ferric chloride, and is optically dextrogyrate. The gum 
leaves when burnt 4'08 per,cent, of ash, consifrsting mainly ^>1 
calcium carbonate. The wood resembles mahogany. 

Chickrassia tabularis, -hir. Jnss. TViykt 111. ^ 50; 

Brdd. FL'Sijlu. t. 9, a tree of Eastern Bengal and of tin- Wc-t- 
cru Peninsula from the Conciili to Tra-vancorc, has an astring’ont 
Bark, wnthoui any bitterness, which is sometimes used as a 
febrifuge. The wood, which i5 close-grained aiwl light-coluurod, 
is known as Chiti<o] 0 U’j tvoolL or Cf^dai's and is u.^^^ed by 

cabinet raakors and coopers. The gtmerio name of the live is 
derived from tlie Bengali name Chiit^raf^si ; it is called lu liuuil 
AgiL 
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WALSURA PISCIDIA, Boxh. 

Fig: — -Wight 111. i. t. 55. Syn. —Trichili'a ti’ifoliata. • 

Hab . —W. Peninsula, Malabar, Travancore, Cejlon. Tlie 
bark. ,. ' • . 

Fer?iacwZar.—Walsura {Tctr)i,), Walurasi (Teh), 

Histpry, Uses, &C. —Roxburgh records that the bark 
is used to stupefy fish in India, and that fish so caught are not 
considered unwholesome. Corre and 'Lojanne atate that- in 
the Antilles the tree is known as Eerbe a manvaises gens or 
Eerie a mechantsj and that the bark acts as a dangerous • 
ertmienagogue and violent emetic. 

Forskahl nientions a species (Tricliilia emeiica), called 
(Rukeh) by the Arabs, the fruit of which is their Jauz-el-kai 
or emetic nut, and is used also in hair washes to kill lice, and 
made into an unguent, to cure itch. In India the Maho-• 
mekins have adopted the fruit ’ of i?a?itZm dumetorum as ‘a 
.substitute for the true Jauz-el-kai of the Arabs. (See Itandia.) 

Mr. Hollingsworth, Assisteint to the Professor of Botany at 
the Medical College, Madras, has experimented with the bark 
off and on for about a year. He finds that it acts effec.tually ’ 
as a fish poison, and ho has eaten the fish killed with it and 
finds them ^quite wholesome. Ho say a the bark is stimulant 
and expectorant, and think's it must contain saponin. 

Description.— The bark kind.ly.supplied by Mr. Hollings¬ 
worth is about a quarter of an ingh thick, and can easily bo 
divided into a thick suber of a brown colour, very deeply and 
irregularly fissured in a longitudinal direction on the outer 
surface, with a tendency to separate in flakes-; and an inner 
portion or liber of a light cinnamon colour, and very hard and 
compact. The taste.is bitter and astringemt, a transverse 
section of the bark magnified sliows very numerous groups of 
stony colls arranged in rnw’s at regular distances amongst the 
liber tissue. 
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ion .—THe bark contains a resin anbydride 
in the alcoholic solution of the ether extract. It is light brown , 
in colour, melting at about 80® C.; insoluble in water and in 
diluted acids and alkalies in the cold. . Boiled with strong S 9 da 
it is slowly dissolved. It is partly soluble in dilute sulphuric 
acid when boiled, and separates in lustrous.scales on cooling. 
With sfcrqng sulphuric acid it dissolves with a deep red colour; 
this solution precipita;tes on tho addition of water. It reduces 
Folding’s test, and itS’alcoholic solution is not affected by ferric 
cldoa’ide. Saponin is contained in the aqueous extract of the 
•bark, and a large quantity of tannin, giving a greenish-black 
colour with ferric salts, is prosDUt in the extract obtained by 
spirit. . .. 

AMOORA ROHITUKA, TF. and A. 

Fig-—BcdJ. FL Syl /. 132 ; Gr[f. tc. iv,, L 589,/. 3. 

Hab. —Assam, Sylhet, Oudh; W. Peninsula. The bark. 

Fer/mcnZar.~ITarin-harr^, Harin-khana, Sohaga (EmL), 

■ Rdiituk, Riiktarohida Tam., Tel), Tikta-raj, Pitraj 

(Bcmj.), Amora-aniari (Assam.)^ Mullamuttala-gida (Can.): 

History, Uses, &C. —Hindu medical writers describe 
the properties of this troo, under the Sanskrit names of 
Roliituka, Rohini and Rohera, as aperient, and a remedy'for 
enlarged glands, liver disease, spleen, and corpulence. It is 
considered to be of pcculiJ.r efficacy iff enlargement of tho 
spleen, henco it bears tho synbnyms ot Pliha*^hnct, ^Vsploen 
destroyer,” and PliUa-^sliafrn, enemy to spleen.” A. Evhifv.Ica 
is an evergre en tree with large pionnte leaves and dull yellow 
or reddish fruir about li inch in diameter, which arc 3-cellcd 
aud 3-valved, ar.d usually coulaiii three che>itiiat-colonred 
oblong seeds, enclosed in thick, tieshy, scarlet arils. Graham 
•likens the fruit to a ball of Windsor soap. Roxburgh fully 
describes tho tree uiider the namo of AnJt’f^o}ua IvdiituJca, 
and states that whore it is plcntilul, the oil oi tho seeds is 
extracted for ecouoinical purposes, M'he bark appears to uh 
to be a useful astringent. 
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CSCription. — -Amoora bark is of a blackish-brown colour 
. externally, and rough from the presence .of numerous small, 
elliptic, warty projections^ arranged longitudinally, and from 
minute fissures. ‘ Its substance is of a deep reddish-brown, and - 
shows a'striated internal surface; fracture short; when fresh.it 
is soft and easily cut. 

The bulk of the bark is^ composed of'parenchy'me cells, 
containing starch and colouring matter ;• there are numerous, 
yellow stone cells arranged in broken concentric layers, and 
very littfe woody fibre. The bark has a very astringent taste 
and turns of a greenish black when touched with’a solution of 
ferric chloride.- -It *has no particular odour. 

*• Chemical comi^osition\^l!hQ bark contains two yellow resins • 
soluble in ether, one Sf them insoluble in alcohol and alkaline . 
solutions, the other soluble in such liquids and of an acid nature. 
The alcoholic extract contains both soluble and -insolublo 
tannin, giving a dirty green reaction, with ferric salts. A 
’ decoction of the bark gives a blUe-black colour with iodine 
solution, showing the presence o.f abundance of starch,, and-the 
powder leaves 12 per cent, of mineral matter when burnt. 


AQLAIA ROXBURGHIANA, 

Fig. — Wight Ic*y L 1G6 ; Bedd. FI, Sylv., t. 130. 

Hab.—Western Peninsula; Ceylon. . ‘ 

Vernacular ,—Priyangu (Eind,^ Beng., Mar), Tottila-kayi 
{Can), 

History, Uses, &C. —This tree is the Priyangu of Sans¬ 
krit writers, ^nd boars Hie following synonyms—Sydma, Kdnta'^ 
tva, NandinI, Phalini, Lata ; which form a* very poetical descrip¬ 
tion iind may be* translated:— Like a slender maiden of golden 
complexion, elegant, g/ acoful, a fruit-bearing iree^ with droop¬ 
ing branc)ie.s ; and a description ther justness odE which we have 
aoknovdedged by giving the name Aglaia (the bright one), one 
of the Graces, to the’genus. Th*j fruit is u.sed in Hiudu 
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medicine, and is considered to be cDoIing and astringent,* and 
useful in inflammatory,'bilious, amd febrile complaints; it is also 
tbouglit to be beneficial in leprosy. ' The seeds appear to be 
the part to which the medicinal reputation of the fruit is due. 


• Description. — A lai^ge tree with pinnate leaves, and 
yellow flowers. Fruit ^ to i inch in diameter, sub-globose, very 
minutely pilose, 1 to 2 celled and seeded, buff-coloured when 
fresh, brown and wrinkled when dry. It consists of a thin shell, 
incrosing 1 or 2 brown .seeds, covered by a pink fleshy aril. • 
The seeds are flat, of somewhat irregular outline, with one side 
slightly convex ; they are nearly half an inch in diameter and* 
remarkably acid and astringent; when dry they have an 
aromatic .odour. •. . 


Chemical composition .—The seeds deprived of their husks, 
dried at a low temperature and reduced to fine powder yielde^d 
9‘14 per cent, of moisture. The ash amounted to 2’91 percent., 
and contained no manganese. With the exception of astringent 
matter which afforded the reactions for quereitannic acid, there 
is nothing special to note in connection with these seeds. ' 

The bark of Carapa moluccensis, Lam.,-the Eranaimn 
littoreum of Rumphins (iii., 92, t. 01), a tree of the muddy 
sea coasts, of India and Ceylon, is bitter and astringent, 
and is empk)yod by the Malays in colic, diarrhoea mid other 
abdominal alTcctions. 


CELASTRINE.Ti. 

• CELASTRUS PANICULATA, Willd. ■ 
Fig.—Wi,jht III. 170, L 72; Ic. 1. 158. 

—Hilly districts from Himalnya to Coyltfn. ' The seed 

and oil. 

Malkanguni {Hlnd.i Cnz., Mar., C((yi.), Gun- 
da meda, Malknngu pi {ToL), Valuluvai, Ati-pafich*cham [Tam,). 

History, Uses, &C. —TIio seeds liave long boon in repute 
with niudu physicLans.on account of their acrid and s timulating 
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and are called in Sanskrit Vanliipuchi, Kangnm, 
[itamblii and Jyotishmati, the last synonym meaning ^Uight- 
possessiiig^ is an allusion to their supposed property of sti- 
inulatiDg the intellectual powers (jf^) and sharpening the 
memory (^^). There is a treatise called Jijntishmati Kalpci^ 
in which is given the method of extracting the oil from the 
seeds, either by laying them on the blade of a sword and 
exposing them, to the rays of the sun, or by the action of heat 
.over the fire,. This oil is used in-the Courts and Colleges 
‘India by.a great many pundits to increase the intelligence of 
their pupils. The Mahometans recapitulate in their works .on 
Mateina • Medica with some additions wjbat the Hindus say 
about the drug. ‘ » 

The seeds are thought to bo hot and dry, aphrodisiacal, and 
stimulant, useful both as an-external and internal remedy in 
rheumatism^ gent, paralysis, leprosy, and other disorders which 
are supposed to be caused by • cold humours. They may bo 
administered in such Cases commencing with a dose of one seed 
to be gradually increased to fifty by daily increments of one, at 
the same time the oil may be applied externally, or the crushed 
seeds combined .Avith aromatics. The latter application is said 
to bo very efficient in removing local pains of a rbeumatic or 
malarious nature. Another preparation for internal administra¬ 
tion is made by placing tbe seeds with benzoin, cloves, nutmegs, 
and mace into a perforated earthen pot, and then obtaining by 
di.stillation into auoflier pot into which it is fitted a black 
empyrcumatic oil. This substance was brought to notice by 
Herklots as a remedy in Rerbberi under the name of oleum 
nifjriim. In doses of. from 10 to 15 drops twice a day it acts as 
a powcrrul stimulant, and generally produces free diaphoresis. 
In the Coiican4 tolas of the leaf-juice arc given as an antidote 
in overdoses of opium, and tho seeds made into a paste tvith 
cow’s urine arc a|)plied to cun' scabies. 

Descriptiop. —The fruit is a 3-celled, globose green 
capsule, containing from 3 to 6 seeds enclosed in a complete 
arillus of a rich orange colour an(h sweet taste ; the seeds are 
about ihe size c f millet, of a reddish-brown colour, oily, and 
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angular like the section of a sphere; the testa is hard, and the 
kernel which is white has an acrid t^-ste. The expressed oil 
(sometimes called staff tree oil) has a deep reddish-yellow colour, 
•apparenty derived, from the', adhering arillns; it- deposits a 
quantity of solid fat after it has been kept for a short time. 

Chemical com'position .—The powdered, seeds exhausted with 
ether afford 30 per cent, of a thick reddish, bitter oil with 
aromatic odour. The bitter principle is insoluble both in cold 
• and boiling water, bub is readily extracted from the seeds with 
proof spirit. • Ether extracts it together with the oil, and it 
Inay be separated-by shaking the oil with 85 ger cent, alcohol. 
The bitter principle is* of a resinous nature, similar to a 
glucosidal resin. A- small quantity of a tannin giving a greenish 
colour with ferric salts is present* The aSh amounts to 5*8 per 
cent, of the seeds. 

Commerce .—The seeds and expressed oil are always obtain¬ 
able. in the shops. Value, seeds, 2 as. per lb.; oil, Rs. 20 per 
cwt. The pomatum sold in the bazars under the name, of 
Maghas^shicddhi (brain polisher] is probably composed chiefly 
of this oil. 

EL^ODENDRON GLAUCUM, Vers. 

. Fig.— Wightlll 178, t. 7i; 

Hab. —Hotter parts of India and Ceylon. The bark and 
leaves. ' 

Vernahdar. —Bakra,' Chauri, Jamrasi {Hind.), Timriij 
Nerija (TcL), Chellupa-maram (Tam.). 

History, Uses, &C. —According to Dr. SakharamArjun, 
the Jeavi s are called Bit uta'pula by the Marathds, and are used 
as a fuuiigafcory to rouse women from hysterical syncope, an 
affection supposed by the Hindus to be-due t. demoniacal 
pos .a-sion. Dried and powdered the leaver; act as a c t arnuUitovy, 
and M‘’o used to mlievo hoaducho. Ro> imvgh says:—’Tlio 
fresh bark of the root, rubbed with phiin wwlov, is by tlio naiivus 
applied externally to remove aluiosi sort of swelling. It 
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very strong astringent, possessing scarcely any other sensiblo 
quality/^ In the Calcutta. Exhibition Catalogue of 1883-84, it 
is stated that the root is a specific against sjiakebite, and the bark 
is used in native medicine and said to be a virujent pgison. ‘Fron:\ 
experiments we have made there would appear to be'no grounds- 
whatever for the statement that the plant* is poisonous ; as 
stated by Roxburgh its most remarkable property is astringeucy. 


Description. —Leaves opposite, sharp-petioled, 'oblong 
and cuneate-oblong, sometimes very acutely, and sometimes 
obtnsely serrate; texture hard, with both surfaces polished, the 
upper shining ; ^pex rather obtuse, and-always bent down, from 
3 to 4 inches long, and about 2 broad. The root bark is compact 
and brittle, and has n granular fracture; it occurs in .small' 
irregular fragmeuts,* is of a dull reddish colour, and is covered 
by a scabrous brittle suber, the external surface of which is 
brawn or sometimes yellowish, atid the substance and internal 
surface of a bright brick red. SomQ pieces of the bark show 
snmll warty prominences whieh are usually fissured exposing 
the brick red colour of the suber. . 

• B(jth leaves and bark are astringent to the taste and slightly 
bitter. Tho microscope shows that the bark is loaded with 
large rhomboid crystals, which are chiefly deposited along tho 
course of the vascular canals; the red colouring ruatier is 
mostly contained in separate cells, ,only a few stone cells are 
present, tho friable nature of the bark is therefore due to' tho 
large crystalline deposit. 

Chemical coinposition .—Elasodondron bark contains an alka¬ 
loid separable by lime and chloroform, which gives a ])urplish 
colmr with sulphuric acid, and yellow with nitric acij. The 
alkaloid 'was in tlie bark in combination soluble .in water, 
forming a crystalline salt when evaporated. Two resins were 
found, one soluble in oilier and warm araylic alcohol, the other • 
in rectified spirit. The bark afforded 8 per cent, of tannin, 
giving a dark green colour wdih feriic salts, and i)*25 per cent, 
of glucose. The tdr-driod bark had 6*98 per cent, of moisture, 
au'i gave co much as J8T5 per cent, of white ash when burnt. 
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More than four-fifths of the ash consist of calcium carbonate, 
mostly from the reduced calcium oxalate. ^ 


EUON.YMUS CRENULATUS,. Wajl. 

Fig.-^Wighi, Ic. t. 973 ; Bedd., FI. Sylv. t. 144. . _ 

• Hab.— Western Peninsula, Nilgiri hills. 

• EUONYMUS PENDULUS, Wall. 

Hab.— Temperate Himalaya, East Bengal. 

EUONYMUS TINGENS, Wall. 

Hab.— Western Temperate lliraalaya. 

Yernaeulav. —Barphali, Sikhi, Rangchul, Guli, Piipar, 
Clmpra, Kunku, Kdsari (Bind.). These names are applied 
iudiscriminateiy to- soYeral Himalayan species. 

History,. Uses, &C.^—The genus Euonymus consists of 
.about forty species,, most of wliicb are natives of the tropical 
regions of Asia and the Ma^y Archipehxgo, but a few aro 
scattered over Europe and America. A shrub called eVtutr/xo? 
is mentioned by Theophrastus (H. P. 3; 18, lb), also by Pliny 
(13, 38); it was reputed to bo poisouous, and to cause purging 
and vomiting. Matthiolus {Vahjr* P.j v., 173, /.) identifies it 
witli Ev-onymiis euvopcens, and Gerarde balls the same plant 
E, ThcopJLratfti. In English.it is called Dogwood, Prickwoed, 
I Skowerwood, or Spindlesvood ;• the French call it Pusain and 
the Germans Spindelbaum. The generic name, wliich in Greek 
'signifies of good rbpute/^ is applied. to thi.s genua by anti- 
phrasis. The fruit of E. out‘n 2 ')c^us is sometimes used in Europe 
to destroy lice. A drug called Euon]jmi)i^ prepared by preci¬ 
pitating a concentrated tincture of the bark of E. 
with water, was first introdneed-by tlie licleetic physicians of 
America. Griffith [Med. Botanii) states that E. avit rtCAnni'if 
E. eiiropcciis, E, atropurpnrem and several other species havo 
fiimilar properties, being all uausoou.s, purgative aud enutic. 
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.0 numerous species of E^conymus which are common in tho 
mountainous districts of India do not appear to be used as 
a purgatiyo by the Hindus/ueither does ib appear that their' 
medicinal properties ‘ have been investigated by European ' 
physicians resident in India. . . 
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Acc6rding to Ratherford (Phys. action of drugs on the secretion 
of Bile, 1880, p. 45), 5 grains of Euonymin mixed with a small 
quantity of boiling water and placed in the duodenum of dogs, 
powerfully stimulated the b'ver ; in these animals it only slightly 
increases the intestinal secretion, but in man it is au.activo 
purgative. Its action on dogs was found to be almost identical 
with that of podophyllin. The usual dose as a purgative is two 
grains at night, followed by a, saline purge in tho morning, which- 
according to Ruthorforef should be sulphate of sodium. 

Tho inner portion of the bark of E, tingCns is of a fine yellow 
colour, and is used by the Hindus to make scrctarial marks on 
the forehead. It is also used like Mdmirdn to subdue inflam¬ 
mation of the eyes. Tho wood of all tho species is hai-d- and 
close-grained, and iis used for carving spoons and other small 
articles. The vernacular name Kunku refers to the colour of tho * 
arillus so remarkable'in plants of this order. Kunku is the red 
substance used to make tho small, round, red spot- on tho 
forehead, without which tho toilet of a Hindu belle would-bo 
incomplete. 

Description. —The bark of /?. crennlatus is almost white 
when fresh, but acquires a pinkish-brown colour on drying; the 
external surface is covered by a thin siibor, find marked with 
numerous minute transverse Icnticels; on the removal of the shber 
a chocolate-coloured surface is exposed, marked with similar 
lenticels of a pale coluur. Tho barif breaks with a shortfnicturo 
jHid has a close waxy texture ; ferric chloride stains it dirty green.’ 
It is slightly astringent and not bitter. T]ie outer surface of 
the bark from* the larger bi’anches of E. pend ulus m uroy and 
iissui ed in every direction ; when this is removed an inner suherous 
coat of a ]:)rigl)t yellow oelire colour is cx])osed. The woody 
iaiicr bark is of a pah; chocolate colour and of close waxy texture. 



its inner surface is almost white when fresh, bub when dry of a 
pale cinnamon colour. The taste is astringent; ferric chloride 
stains it a dirty green. 


Chemical composition .—The tincture of the bark of E. 
crennlatus is of an olive-green colour, and produces a turbidity 
wJien poured into water. The tincture evaporated to dryness 
and treated with water, gives a solnble portion containing 
tannin, a sugar, but no alkaloidal body. It precipitates with* 
ferric chloride dirty green, and with gplatine. and plumbic- 
acetate, but not.with iodine or potassio-mercuric iodide. 
This extract evaporated to dryness affords white transparent 
rhombic crystals. The resinous portion insoluble in water is 
of a green cqlour, tasteless, and amorphous, soluble in tether, 
but imperfectly so in alkalies and alkaline carbonates. The 
aqueoits solution contains gum, and when evaporated is highly 
crystalline, probably from the presence of manuite, or other 
saccharine substance. 

The bark of E. penclulus is, in composition, very much like 
that of E, crcnulatus. The young bark gives a.green tincture 
with spirit; and the older bark a red tin(‘ture ; in each case on 
dissipating most of the alcohol and treating with wniter a green¬ 
ish yellow resinous- substance falls, and a bright red liquid 
remains. The resins are soluble in other an’d ]mrtly. in.nlkalii’s, 
and the red astringent supernatant liquor consists of tannin, 
giving a murky green colour with ferric chloride, and a qunu'- 
tity of saccharine matter. No ])itternoss was piu'ceived in tho 
extract, and nothing alkaloidal was detected. The aqiicone 
extract of the drug, after exhaustion with spirio, contained i 
large quantity of a white, neutral crystal!ijic body? which was 
\li' <olved by hot alcohol and crystallised out on cooling*.. ^i'ho 
bark had no marked smell or tusio, and atlbrdcd a light buff- 
coloured powder. The powder treated directly with reetilied 
spnit gave io’d per cent, uf extract, and when burnt left aL!'iS 
per cent, of carbouaiod a.]h. 
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ZIZYPHUS VaLGARIS, Lami 

Fig. — Sibth, FL' Grwc. L 159, t: '241. Jujube {Eng.), • 
•Juju bier {Fr.). • 

Hab N. India, Persia, China. The dried, fruit. 

Vernacular ,—Unnab [Arab,, lad.), Sinjid-i-jiliini [Pers.). 

History, Uses, &C.: —This is the Jujube of Arabic and 
Persian works on Materia Medica, and is largely imported in a 
dry state both from the Persian Gulf and China;' Mil' 
•Mohammad Ilasain describes it as the fruit of a well-known 
tree .of nearly the same size as the kunar* and olive, but 
having leaves • a little thicker and longer than those of the 
kunar, with one side downy. The bark, wood and fruit of the 
•tree are red. The best fruit .comes from Jurjan, China and 
Nipal; it should be sweet and moderately astringent, about 
the size of a dried date and with a small stone.^^ He'gives a 
lotig. account of the medicinal virtues of the Jujube, from 
which we gather that ho regards it as a suppurative, expecto- • 
"rant, and purifier of the blood. Pliny (15, 14,) mentions 
Zizyphus as an 'exotic fruit .coming from Syria, more like a 
l)orry’than ai\ 4 pplo. Sibthorp informs ns that it is called in 
inodcru Greek h-fiXloupi, and is probably the TraXUwpos of Diosce- 
rides.f The. bark of the treo is u.sed to clean wounds and sores, 
the gum in certain affections of the eyes, and the leaves when 
clievyed are said if) destroy the power of the tongue to appre¬ 
ciate the taste of disagreeable medicines. The French prepare a 
Pat<5 .de jujubes b}’^ extracting 5 parts of jujubes in siifhcjent* 
wall r to obtain 35 parts Of infusion, in wliich are dissolved 
gum Arabic.30 parts and sugar 20 parts; the solution is eva- 
poratc.d, two parts of orange flower water added, kept slowly 
IkJ ling for twelve hours, and then poured into moulds. 

Kunnr or I ..inr, Zizyphus Ji^juba, or wild Jujube, ii generative tree of 
Persia r.un uliieli the tirst spark of fire was obtained. [Bundekesh, cap. 15.) 

t Dios. 1., JuC. 
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In India we have also several cultivated varieties of 
Z. Jlljuba (Sans. Vadari or Bad^ri, Dviparni and Vanakali) 
which afford edible fruit, as well as’a wild vaxuetjj their bark 
is powerfully astringent, and a kind of lac, known, as Sovi^luhy 
is found upon them. The fruit is dried and powdered; this 
powder is called in Hindi and is used as an article of* 

diet. The young leaves are pounded with those of Ficus 
glomeratdf and applied to scorpion stings; they are also wdth 
Acacia Catechu leaves given as a cooling medicine in hot 
weather in doses of two tolds '(360 grains). According to 
Ainslie, the root is prescribed in decoction by the \ytiansin 
conjunction with sundry warm seedsj as a drink in certain 
cases of fever. 


The white pear-shaped fruit of Z. rugOS-a (Turan) is 
eaten by the natives, and the bark is used as an astringent in 
diarrhoea. The fruit of Z. xylopyra is used by shoe-makers 
fur blackening leather and for making blacking. ‘The flo^vors 
of Z. rugosa, with an equal quantity of the petioles of iho 
Betel leaf, and half as much lime, are given in 4-grain pills 
twice a day for menorrhagia. 


Description. —The dried fruit which comes from China- 
is from 1 to inch long and J inch broad; skin I'ed, much 
shrivelled; pulp adherent to the stone, spongy, sweet and 
yellow; stone 7-lOth inch long, very hard and rugose, apex 
sharp-pointed; shell very thick ; seed oblong, flat, of a chrstiiut 
colour, 4-10th inch long and 2-10th ])road. The fruit which 
comes from the Persian Gulf is somewhat smaller. 

Chemical composition .—Jujubes contain raucilage and sugar. 
The bark and leaves contain tajanin. Thu watery extract of th(^ 
Wood contains a crystallizablu principle (^riziphic acid), a tannin 
(ziziphotannic acid) and a little sugar. ( fAitour.) 

Commerce .— The Indian murket is supplied Iroin China rmd 
.the Persian Gulf ports. The Chiuoso lit is prcTerrcd, ns 
it is larger and sweeter. Value? Chiui i'a, Be.. 8 pur tioviKt 
niauud of 37^ ll)s.; Arabiaa, Rs. 4— 5. 
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RHAMNUS WIGHTII, w. ^ A. 

Fig.— Wight Ic., i. 159. 

. Hab .—Western Peninsula, Concaii to Nilgiris. The bark. 

. ■ Vernacular* —Eaktaroliida, Ragatrora (ilfar.). 

History, XJ ses, &C, —We have not been able to identify 
this drug with any of those mentioned in nativ'e works on- 
Materia Medica. The name* Ruktarohida or Raktrora, red 
Rphita,’^ appears properly to belong to Amoora Eohituka, but it 
is applied popularly to several astringent drugs. • I?. JViglitii is 
a common shrub upon the highest hills of the Western ghauts, 
and extends to the Nilgii'is and Ceylon; the leaves are glabrous, 
Bub*opposite, elliptic, shortly acuminate, sharply serrate, and 
sub-coriaceoiis/ Pedicels axillary, fascicled, much shorter than 
the petiole; calyx S-cleft; petils cuneate-obovate; flowers green- 
' ish-yellow ; styles 3—4, diverging; ovary 3—1-, celled. Gibson 
states that the bark is in much repute onnccouut'of its tonic, 
astringent and deobstruent properties. [Bombay Flora.) A 
liquid extract of this bark has been given by Dr. J. North 
in half dram to two dram doses to a number of natives without 
experiencing either any astringent or aperient effect; the larger 
dose produced no nausea, and it appeared to have only -some 
slight tonic action. It is brought to Bombay by herbalists and 
" sold to'the shopkeepers. 

Description. —The dried bark occurs as single quills or 
•in curved pieces from 2 to 3 millimetres in thickness. The 
outer surface is dull brown in colour, beset with numerous 
corky protuberances or lenticels opening longitudinally, and 
sometimes closely covered with whitish, or greenish liclieu. 
The younger bark is ashy-grey with fewer lenticels; the older 
bark presents a mure rugged surface,* duo to the growth of cork 
and the occurrence of deep transverse cracks, and is much 
thicker. The outer surface of the middle layer is roddisli-bruwn, 
and exhibits iudenlaiious and transverse markings corre¬ 
sponding with the wails and cracks of the exterior layer. The 
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inner layers consisb of pale liber fibres running through a mass 
of cells containing yellowish-brown colouring matter of a waxy 
consistence. The* inner surface is dark chocplate-brown, be¬ 
coming almost black when kept for some weeks. The fracture 
. is short externally, and tough and -fibrous internally. A section 
touched with a drop of potash solution becomes intensely red, 
with ferric chloride dirty green, and with iodine solution bhick. 
The taste is astringent and bitter, but not unpleasant, a 
sweetish after-taste being, left on the palate. The odour of the 
bark recalls that of tan. 


Microscopic structure .—A microscopic examination shows that 
throughout the parenchyma, especially of the mesophloeum, there 
are a.number of aggregate crystals, more plentiful in older 
specimens. The mesophloeiim conhiins many tbick-walled cells. 
The medullary rays and inner cellular layers are filled Tsdtli 
starch granules. A yellow colouring matter, residing princi¬ 
pally in the liber and cambium, becomes brilliantly red in con¬ 
tact with potash solution. In the cells surrounding the liber 
vessels, are numerous large rhomboidal crystals. 

Chemical composition .—The bark has been examined by 
D. Hooper (Pharm, Journ,, Feb, 18S8)> with the following 
results:— 


Crystalline principle .. 0*47 

.Light brown resin soluble in ether ... 0*85 

Red resin soluble in ether.*.. 1*15 

Red acid resin soluble in alcohol . 4*oG 

Indifferent a—resin sol. in alcohol ... 3'80 
Indifferent—resin sol. in alcohol 1*04 

Tannin.. 2*68 

Bitter principle . 1*23 

Sugar reducing .. 2*20 

Sugar non-roducing . 10*12 

Malic acid (?). 0^89 

Cathartic acid... 4*12 

Extractive soluble in water . O Oo 

Albuminous matter .... 6’07 

Modification of arabiu sol. in alkuh ... 1*75 
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Calcium oxalate .. 7*43 

Starch... 7*83 

Modification of arabin sol. in acid...... 5*54 

Cellulose... 16*17 

Suberin, &c.•.. 6*38 

Lignin .. 9*80 

Ash (balance of). 3*39 

Moisture and loss . 0*38 


100*00 

The ash gave the following analysis:— 


Insolub]g silica . 1 *48 

Soluble silica . 0»18 

Iron and alumina . 1*55 

Lime . 47*04 

Magnesia. 2*91 

Carbonic anhydride .,. 35*52 

Phosphoric anhydride . 1*78 

Sulphuric anhydride . 0*68 

Clilorino. trace 

Alkalies, &C .5 by difTerouce . 8*86 


100*00 

Mr. Hooper remarks that the crystalline body found in the 
ethereal extract appeared .under the microscope as wliite 
transparent prisms, and was sparingly soluble in water, ether, 
alcohol, and l)oiling bisulphide of carbon. Wlieii freed from 
adherent resin, it was not coloured by strong sulphuric acid or 
potash solution, the cryntals nudted and partly sublimed when 
licatod, leaving a deposit of carbon. It had similar reactions 
\s ith the crystullizable body obtained by PrescoU from 
Cascam Sagrada. The light brown rosin was soluble in rectified 
spirit, and gave a fine ro.so colour with diluted alkalies. When 
heated it melted to a reddish mas.s, and gave off greenish-yellow 
va]>our, wln’cli .sublimed and had similar characters to the 
original resm. Jt was seini-crystulline when observed under tho 
microscope. 
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The red resiu soluble in ether gave a fine purplish-red Tvith - 
alkalies, and was totally precipitated from solution by acids. It 
gave a crimson colour fading 'to a yellow, and. dissolved in 
concentrated sulphuric acid. With nitric acid it became an 
orange-brown solution, and was precipitated on the addition of 
water. It was quite’tasteless, and had no crystalline structure 
when evaporated from different solvents. 

The red acid resin soluble in alcohol constituted the larger part 
of the resins present. It ditlcred from the resins soluble in ether • 
by its rapid decolorization and removal from solutions when 
shaken with animal charcoal. It is coloured deep red-brown with 
potash, and is at once thrown down when neutralized with 
acids. 

The a-resiu appears bo be changed by heat and acids into 
tho rod rosin soluble in alcohol. The ^-resin ic< knowm by its 
insolubility in ammojiia and fixed alkalies, but it affords red 
solutions with strong nitric and sulphuric acids. It has a 
brown colour which changes to green on exposure to tho air. It 
resembles ^^the light yellow resiu or natural body ” fouiia by 
Prescott in tiio bark of Cascara Sagrada. 

VENTILAGO MADRASPATANA, Gdrfn. 

Fig.—Wight le. t. 103 ; Gartn. Fruct. I. 223, t. 49, /. 2. 

Hclb.— Routhcru. India, Ccyhm, Burma. The root bark. 

Vernacular, —Khundvol,Lokhandi (il7ur.),Vembadam(Tam.), 
Popli-chnkai (Ca??.), Siirughdadu-putla (TcL). 

History, Uses, &C.—Vembudam bark has long been 
us'^d in Madras and MyMiro n?, tlio source of a reddish brown 
dye, the tint of which is lixed by means of kadukai (chcbnlic 
myrobaltin.^^] and piiddicar^nti (aliimb Ainslie states that tho 
powdered Imrk mixed with gingelly oil is sometimes used as nu 
external application for tho itch and other cutaneous eruptions. 

He gives Rakt ivalli, ‘‘ red creeper/' as the Sanskrit namo. 

The bark of tho stem serves as cordage, ^nd tho natives of 
Amboyna make ropes of il. Biielianan frequently meniions 
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le dyo under tlie name of PojpU^ and places it amongst the 
forest products of Mysore, (ii. 305.) 


Description. —The Ventilago is a large scandent shrub,., 
and reaches to the top of the highest trees in the’ forests 
where it grows. The leaves are ovate, acuminate, coriaceous 
and shining, and the flowers are in slender spikes. The fruit 
is samaroid, from 1^ to 2 inches long, .and § inch broad; the 
nut is about the size of a pea, girt at the base by the remains 
of the calyx forming a disc. ’ The roots are from i to 1 ipcli . 
in diameter, and rough with reddish loose scales. The drug 
consists* of the root bark in scales mader up of numerous papy¬ 
raceous layers of a deep reddish brown colour, and in some 
of the older pieces, wdth a*raetallic lustre. Vembadam bark * . 
gives up a red colour to water, and an intense reddish brown 
colour to rectified spirit; by being heated together the colour¬ 
ing matter is communicated to certain fats and fixed oils, and 
it is taken up by volatile-oils even in the cold. 

Chemical composition ,—By treating the drug with water 
a liquor is obtained of red colour and slight acid reaction, '' 
giving violet red precipitates with lead acetate, calcium and 
barium hydrates, a rose-tinted lake with alum and potassium 
carbonate, and muddy mixtures with ferrous and ferric salts. 

The alcoholic solution is more acid in reaction, and does not- 
precipitate with alcoholic lead acetate; the colour is removed 
from solution by means of animal charcoal, but not by heating 
with zinc dust. Eyapornted carefully to dryness no crystals 
were observed, and the red mass re-dissolved in chloroform, 
benzol and carbon disulpliide, and in alkaline solutions with a 
rnagentn hue, which wjis discharged by acids. This colouring 
matter ic of an acid nature, and is probably one of the deriva¬ 
tives of antliracuim. 


C>mh<(.rcc .—Vembadam bark i.s eollocted extensively on tho 
northern sIojkv. of the Xilgiris In tin, Aniiual Th port of the 
Madras f’on.st Department for ]S87-'^S, it appeuvi that 3 tons’ 
were collected; which realized n revi'niie td'Ks. 62, the value of 
tlie pernels. During the year ]<SS8-ei>, 41 maiind of ].-t class 
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bark and 66 maunds of 2ud class bark were collected. and 
sold by Govcrumenfugeucy at Es. 2 and Rs. 1-8 per inaund 


respectively.' 

AMPELIDEiE. 

VITIS VINIFERA, Lijin. 

Fig.-r-Bentl. c5- Tvim.,L 66. Tbe Vine l,Eng.), Yigne 
cultivee [Fr.,) ' 

Habe—N.-W; nimala}^s. Cultivated elsewhere. Grapes 
and raisins. 

VeTf'iicLCulav. —Aii^nr, Dakh prakh.((7?i2.)^ Drakslia- 

(.V<jr.), Dirakhsha-pazham {,Tam.), Drriksha-pandndTe/.), Drak- 
shi:hannu [Gan,), Drakhya {Bang,). Kaisius, Kislxmisli, Mnna- 
klia {Pers., Ind-'), 

History, Uses, &C.— The cultivation of the Vine is of 
great antiquity, Noah planted a vineyard, and by drinking of 
the wine was made drunk. The wife* of Jamshid tried to poison 
herself by drinking the juice of grapes, but the eftects pro¬ 
duced *w6ro such as to induce otliers to- taste the poison. 
Hesiod gives directions for pruning the vine. According to 
Greek tradition, Dionysus taught all nations to cultivate the 
'vine and to drink wine Tho Digiiysus of tho Greeks and tho 
Indra of the Hindus are symbolical of the productive, overflow¬ 
ing, and intoxicating poWer of nature which often carries man 
away from his usual quiet and sober mode of.living. The Soma 
of the Hindus and .the original wine of Greek tradition was 
doubtless tho celestial Amrita or Ambrosia. Gropes, in Sanskrit 
Drakaha, are noticed by Susruta and Charaka ; in the dried 
' state they w-re used in medicine on acco^int of their demul¬ 
cent, laxativo and cooling properties. It would also appear 
that a spirituous preparation was made from them, and was 
used as a stimulant under the name of Drak.vha arishta, tho 
receipt for making which is as fidlows : Raisins, J2J lbs., 
water 250 lbs., boil togcflier unlil reduced to on^-fourth nud 


miST/fy 



A2IPELIDEJE. 


then add, treacle 50 lbs., cinnamon, cardamoms, folia 
■. malabatliri, flowers of Mesua ferrea, fruit of Aglaia EoxhiLV- 
g-hiana, black pepper, long pepper and seeds of Emhelia 
EibeS) all in fine pOwder, of each 2J ozs., and set aside for 
fermentation. Grapes are described by Dioscorides under the 
name of crra</)uXr; • he also notices raisins (orat#)/?) and tlieir medicinal 
properties.* Pliny speaks, of Uvce, grapes, and Acini 'pas^i, 
raisins.1" The rpvl olvov gf the Greeks, Fcex vhii in Latin, is our 
Argo I; the Milh-el-tartir of the Arabs. Mahometan writers 
consider grapes and raisins to be attenuant, suppurative and 
pectoral; the most digestible of fruit, purifying the blood and 
increasing its quantity and quality ; they say that they are more 
wholesome if kept a few days after being gathered, and that the 
skin and stones should not be eaten. The ashes of the wood 
are recommended as a preventive' of -stone in the bladder, 
cold swellings of the testes, and ‘piles ; in the two last named 
diseases they are to be applied externally as well as given 
internally. The juice of unripe grapes, Iliisrum (Arab.), 
GJiurnh (Pers.), is used as an a.stringent ; it is the o^icf^aKiov of 
Dioscorides, our Verjuice,and the Agrf.sto of the modern Italians, 

' who still use it in affections of the throat. The cut branches of 
the vine yield in spring an abundant sap, which was formerly 
used as a rcunedy for skin diseases, and is still a popular remedy 
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in Europe for oplithnlinia. 

Eztradum p/impi iomm vitis, ' . Uicli is used in some European 
countries as ;ai astringent, diuretic, uerviuo and antispasmodic, 
a-,d also to romovoo freckles, is made by evaporating the 
expressed juice of.tin young buds of the vine, exhausting 
tlio extract witVi alcobol, and again f vaporaaug. 

(Iran:? niarcs ■•alciuod in a closed vessel yield a fine black 


cbarcoal known a-' Nuir di Ffar-fort. 

Difforen't kind.-i of wine ur( d iii medicine and pharmacy. 
The :‘b"siolo(cic>d action of wiue upon the systenr is in some 
resp- cts similar to that of alcohol, stuall dosca V)ciug stimulant 
and lava* doses narco', a-. Wine Ini'' ul-o rocoiida ry modic iiial 
' ' 'r)io.s. V 

f ‘ ^ b r 






effects which vary iii different wines. Light white wines are. 
diuretic, and red-tonic and astringent. Taken in moderate 
quantity at meals, wine increases the heat of the body, aids 
nutrition, stimulates the functions of the different organs, 'and 
promotes the play of the imagination. • 

In making medicinal wines, a rich sweet wine should bo 
used for the preservation of changeable drugs, red wines for 
tonic and astringent substances, and ^whito wines for diuretic 
medicines. (Dorvatilf.) 

Description. —The ovary VUis vimfera is 2-celled,‘ 
with two ovules in each coll; it developes into a succulent, 
pedicellate berry of spherical or ovoid fgrm, in which the cells 
are -obliterated and some of the seeds generally abortive. As 
the fruit is not articulated with the rachis, or the rachis >vith 
the branch, it does not drop at maturity, but remains attached 
to the plant on which, provided there is sufficient solar heat, 
it gradually withers and dries: such fruits are called raisins of 
the sun. (Hanhnri/,) 

Miscroscnpic structure, —The outer layer or skin of the berry 
is made up of small tabular cells loaded with a reddish gra¬ 
nular matter, which on addition of an alcoholic solution of per- 
chlorido of iron assumes a dingy green hue. The interior 
parenchymo exhibits large, thin walled, loose cells containing 
'an abundance of crystals (bitartratc of potassium and sugar). 
Thoi‘e are also some fibro-vasculir bundles traver.'^iug the 
tissue ill no regular order. . {Phannacographia•) 

Chemical compgsifion, —From tho Pharmacograp/Lla wo 
gather that .the pulp aliouuds in grape sugar find cream of 
tartar, each of which in old rai'^ius may hv found crystalliseil 
in nodular masses; it also contains gum and malic .acid, 'fhe 
seeds afford 1 5 to 18 per cent, of a bland fixed oil, which is 
occasionally extracted,and which becomes tliick nt—1.5^C.,aiid 
congeals to a brownish mass of the o-ni'^istenci' of butii r al. 
about —lf)° to —18*^ 0. On oxposuro to the air the ci* rouiaij s 
snicat-y for some titno, hut finally drie.s. (Prannf.) Fit/i has 
shown that it cou^si-is of the glycerides of crucic acid, C'- il 
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0 , stearic acid and palmitic acid^ the first named acid largely 
prevailing. The crystals of erucic acid melt at 34° C. j by means 
of fused potash they may be resolved into arachic acid, 

0", and acetic acid, C'^ H* 0^. The seeds further contain 5 to . 
6 per cent, of tannic acid, which also exists in the skin of the 
fruit. Wine is of a vei'y complicated comppsition. In an old red 
•wine, the following substances have been found in 1,000 parts 
Water 878, alcohol, containing traces of butyric and amylic 
alcohol, several aldehydes, and the bouquet composed of acetic; 
capric, caprylic, and oenanthic ethers, and essential oil 100. 
Sugar, mannile, glycerine, mucilage, gums, colouring matter 
or nenolin, fatty nitrogenous matter or ferment, tannin, 

caibouic acid, acid tartrate of -jjotash, tartrates, racethates, 
acetates, propionates, butyrates, lactates, citrates, malatcs, 
sulphates, nitrates, phosphates, silicates, chlorides, bromides, 
iodid-rjs, fluorides, meconiites; potash, soda, lime, magnesia, 
alumina, oxide of iron, ammonia 22. Pasteur has recorded tho 
presence in aU wines of gum combined with phosphate of lime. ' 
{lln, Pharm.y 1809.) Ludwig that of trimethylainiue, and 
Lobaigno the frequent presence of manganese (Un. Vharm 
1870.) 


, G. Baume.rt has found that boric acid is contained in German, 

Pronch, ami Spanish wines, and in the leaves and .tendrils ‘ 
. • of the grape vine. ( F}n\ 21, 3290.) 

riiearoma or bouquet of wines is due to certaiu essential oils, 
specially belonging to each kind; tllo vinous odour is due to 
an oil or ethereal principle which has been isolated by Liebig 
•and Pelouzo and named a3nantluc ether. This oil, which exists 
only in small (juantity, appears to be formed during fermen¬ 
tation. Fuure thinks it is derived from the skin of tho 
ripe fruit. Berlhelot has isolatrd the bouquet by shaking the 
wino in a vessul of carbonic o. -id gas with ether freed from 
nir-by pa.s.-ing carbonic acid gas through it. .Tho ether on eva- 
por.'ition in ii cun cut of irarbonic acid gas giv<!S an extract 
rising Iho vinous odour and peculiar bouquet of the wiuo. 
(Don-nili,) 
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Tlio average percentages of alcoliol in the wines most used 
ill India areMarsala, 17-91; Madeira, 20-48; Port, 20-00; 
Sherry, 17-63; Malaga, 15-00; Sauterue, 15-00; Burgundy, 
13-40; Champagne, 11-60 to 12-77; Red Bordeaux, 8—11-00. 

According to J. Kiinig and C. Kranch, Black raisins contain : 
Water 23-18, Albuminous matter 2-72, Fat 0-GG, Grape sugar 
55-62, Other uou-niti-ogeuous matter 14-12, Cellulose 1-94, Ash 
1-GG. In tho^dry substance they found Nitrogen 0-56, Sugar 
72-43 per cenV Sultana raisins examined by B. Mach, and 
K. Poi-tele yielded—Water 20-4, Dextrose 30-2, Levulose 3G-4, 
Pectin 1-86, Free acids 1-76, Malic acid 0 38, Argol 3-28, Inso¬ 
luble matter 5-0, Ash 2-03. In the dry substance the total 
sugar amounted to 83-6G per cent. {Kounjy Ndhruiigs-miU' l-) 
Tho leaves of tlio vino pfatherod in the early snmnior contain, 
according to XL C. Neubanr, tartaric acid, bitartratb of potash, 
quercetin, qiiercitrin, tannin, starch, malic acid, gum, inosite, 
nucrystallizable sugar, oxalates of lime and ammonia, and 
phospluito and sulphate of lime. In autumn the leaves contain 
much more quorcctiii and only a truce of quercitrin* Inosite 
liiui malic acid are no longer present. 

Conivir.rcc ,—Grapes are produced in most parts of the table 
land of India, along the coast the climate is too moi>. for vino 
cultivation. A very superior hall-dried grape, rcsembliitg 
thoso sold in Europe, is brought from Cabul peeked in cliip* 
box« s. Tlie raisins found lau'o are the SuKauas from Cabul 
and Persia, ~orae of which, v ry largo and of a pale grceui.di 
yellow colour, are called A}t,gul J)rukh ; tho black blo«jm raisins 
(/vu'W Dr>'A'h) fron tho same oouctiMOs, which are used for 
iiu ilicinal purpose? ; and an iTiferiur kind, called MunajAm, 
like the pudding raisins sold in Mnglund. 

Value, IiiJiau grapes, 2 to 4 auna.^ pur lb. ; C ibul, 1 auims 
per box, cent railing abou i 100 grapes. 

Raisins, Cabul and Pcrdi*n, lU, 5 lo 7 per Surat niauiHl of 
a7A lbs. ; Ble- m, Rs o ; Meuakha, Ri 4; Angul HiaMp Pvs 


Hi 
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VITIS QUADRANGULARIS, Wal 


Fig. — Wight tc.-i t. 51 ; Bheedey Hort. MaL vii., t, 41, 
Vigne et Raisins de Galam (Fr.). 


Hab. —India, Arabia. The stalk and leaves. 
FcraacuZrtr.— Harsankar, Harjora, Nallav {Ilind.), Pirandai 
{Tam.), Nallera {Tol), Horjora (Beng.), Manguruli {Can.), 
Chaudhari-kaudvel {Mar.), Chodhari, Harsankar {Guz.). 


History, Uses, &c. —This is the Ashti-sandhana of 
Sanskrit writers. The leaves and stalks when young are some¬ 
times used as a vegetable, when older they become acrid and 
are thought to have medicinal properties. Ainslie says that 
when dried and powdered they are prescribed by the Tamool 
practitioners in certain bowel affections connected with indiges¬ 
tion; they are also considered as powerful altex;atives;'of the 
powder about two scruples may bo given twice daily in a little 
rice water. I'orskahl states that the Arabs when suffering 
from affections of the spine make beds of the stems. 

The juice of the stem is dropped into the ear in otorrhoca, 
and into the nose in epistaxis; it h.as also a reputation in 
scurvy, and in irregular menstruation; in the latter disease, 2 
tolas of the juice, extracted by heating the plant, is mixed 
with 2 tedas of ghi and 1 tola each of Gopichandau (a white 
clay) and sugar, .and given daily. 

Description. —A climbing glabrous plant with fibrous 
roots; stem 4-angted, winged; stipules lunate entire; loaves 
very thick and fiesliy, alternate, generally 3-lobcd, cordate- 
ovafo, serrulateil, short pctioled ; umbels shortly pcduncled ; 
stamens 4; [aitals 4, distinct; fruit globose, size of a largo 
pea, very acrid,‘ouo-celled, onu-seoded; seed solitary, obovato 
and covered with a dark brown spongy integument; flowers 
small, whito, appear at the end of the rainy season. 


VITIS INDICA, Linn. 

Fig. — ITort. Mai, vn., 0. Indian Wild Vino 
(7;»y.), Vigne d-Indc {Fr.), Pvas dos bugios {Pod.). 
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Hab. —Western Peninsula. Tbe tubers. 


Vernacular .—Araclliuka [Hind.), Araoluka Ran- 

draksha, Kole-j^u {Mar.), Sambara-valli (Tel.)^ 

History, Uses, &C.—This is a lar^o cliuibiug plant, 
wdtli perennial tuberous roots ; the fruit and leaves as 
well as the whole appearance of the plant remind one of the 
•Vine. Rheedo says that the juice of the root wiih that of the 
kernel of tha cocoanut is used- as a depurative and aperient. 
The country folk in the CohIjhu also use it as an alterative in 
the form of a decoction ; they consider that it purifies the blood, 
acts as a diuretic, and renders the secretions healthy. The 
tubers of V. latifolia, Govila {Bciuj.), Elicede, Hort. Mai 
vil, 13, t. 7, are used for a similar purpose. 

Description. —The roots form large bunches of tubers 
attached to a central root stock ; the tubers are from" one to 
two feet long, tapering at both ends, with ^ maximum dia- 
•ineter, when fresh, of from two to three inches; externally they 
are covered by a brown epidermis, and marked wiih small 
wart-liko protuberances arranged in circular rings , internally 
they arc red and juicy. A section shows a thick stringy 
cortical }X)rtion easily' so{>arable, and a central fleshy part of 
the consistence of a parsnip. Under the microscope the root 
is seen to bo made of a thin-walled parenchynui, the cells ot 
which coni dn large oblong sttirch granules, and numorou-s 
bundles of needle-shaped crystals; the outer portion of the 
root and root bark is traversed by numerous very large fenes¬ 
trated vessels. The taste is sweetish, mucilaginous and 
astriugent. The tubers arc rich in s'llts of g o ash and linio. 
When fresh they are acrid, owing te the ineehanierd irritation 
caused by the needles of oxalate ot lime. 

LEE A SAMBUCINA, ir/'/g. 

Fig.—Eheedc, Hort. Mai ii, 2G.; io. t. 7S; Ehs., 

■ f. 58. Syn .—Lcea Slfj^^hyleo» R‘'‘X'b, 

Hab.—Hottn parts of hivac. I'tr > rovf 
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^^^rnacular. —Kurkur-jihwa [Bong,, Bind.), Ankados [TeL), 
Karkani {Mar.), Dino (Goa.). 
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History, Uses, &C. —This plant is the Nalugii of 
Rheede, who gives Dino as the Brahminic name, and says tliat 
a decoction of the root is given in colic, and that it is cooling 
and relieves thirst. 


The roasted leaves are applied to the head in vertigo; the 
juice of the young leaves is digestive. In Goa it is called 
Dino by the natives and Ratanhia by the Portuguese, and is 
much used in diarrhoea and chronic dysentery. In Reunion 
the root is called Bois de Sureau^ and is said to be used as a 
sudorific. ^ 

Description. —Stems shrubby, with straight branches, 
leaves pinnate or tripiiinate, often 3i by 4 feet, leaflets stalked, 
very variable in size and shape, nerves arcuate; flowers 
greenish-white, anthers connate. Fruit the size 'of a small 
cherry, dry. Grows in patches in thick jungle, looking some-, 
thing like Elder. The root is woody, porous and tough, and 
covered with a striated, dark brown slightly scabrous bark, tho 
internal surface of wliich is of a deep red colour. Tlio bark 
lias an astringent and ratlicr agreeable flavour; tho wood 
appears to be inert. 

Leea macrophylla, Wight Ic., t. 1154; Gn-if , 

Ic, PL J.s' 61o,. /. 1. Diiid’i {Mar.), Ulioisa-rnudra (Bcng.)^ 
•Dhohisa-niudrika {Sans.), is a native of the hotter parts of 
India. 'I'bo tuberous ro<*i is employed in tiie cure of Guinea- 
worm, aud wlieu ponndod is apjilicd to obstinate sores to 
promote cicalriz itiou; (Recording to Roxburgh the root is 
nstriugent and a reputed remedy for riugWurui. fl’ho youug 
shoots are catcu cis a vogctoblo. 

Description. —Stenu herbaceous, erect, flexuose joiat^d ; 
leaves very large, simplo, broad cordate, toulhed, smooth on 
both HulcH ; c^nuiP terminal, largo; flowers munerous, small, 
W'hito ; berry depressed, size of a small cherry, snuxjth, black 
uni .‘'Ucciilcut when ripe ; root luberous. The tubers are of a 
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deep red colour, 3 to G inches long, and 1 to 2 inches in diame¬ 
ter; tihey are very .mucilaginous and astringent. The tubers' of 
Leea crispa, Wild;, are also used as a remedy for Guinea-worm, 
and are said to be. more efficient than those of L. macrophylla. 
Lnea hirtaj R<)xb. .(Kakajangha), is also used medicinally. 

The plants' of minor importance belonging to the Ampelideae 


are: — ' 


Vitis setosa, Wall, Wight Ic. t, 170; Vcryiactilar— 
Harmal (Hind.), Bara-bufsali (Tel), Puli-naravi (7ara.), Khaj- 
goli-clia-vcl ’ {Mar.), an acrid plant sometimes ap])lied as a 
domestic remedy to promote suppuration and assist in the 
extraction of Guinea-worms. 


Vitis carnosa, Wall, Wight Tc. t. 171 ; Vernacular — 
Amal-bel, Gidar-drak, Kassar {Hind.'), Kanapa-tige (Tel.), 
Mekainettavi-chettu (Tam.), Odi, Ambat-yel (Mar.), Khatumbro 
Amal-lata Fleshy wild Vine (Eng.), used as a 

domestic application to boils. 

Vitis pedata, Vahl., Rhecdc Hart. Mai rlu, 10, 
Godhapadi or iguana’s foot in Sanskrit, from a fancied rcsom-- 
blance of the leavo.s to the foot of that reptile; Vcrnacul.ir — 
Goali-lata Gorpadvpl (Mar.), used as a domestic I'emedy 

on account of its astringcucy. 

Vitis arancoSUS, Dal~.. Vernacular —Bouclri, Bendorvel, 
Ghorvel (Mar.), Katuraj (Flind.). The tuberuiis roots arc sohl 
by horbalisls as Chamdr-mnsH, and used as an astriugont medi¬ 
cine. It is called Ghom 1 or Horso vine,” fnun the practieo 
iu Western India of giving the youug sliools and leaves to horses 
once.a your as a kind of cooling inodicine. 

Under the names of Shaitlraj and Bhojraj sliort pioec K 
of the ?^toins of two speeios of Vitis are Kold by herbalists iu tlio 
Central Provinces as a remedy for gcnc>rrha'«. They are, both 
voiy Mstri igciit. 

Jiemark ^.—Tlie different species of Viti3 and J eca are t it ji/ffy • 
remarkuble for containing a large amount- of lanuiu, they uro 
thcrcTovc useful aBtringouts. Some of thorn arc' acrid (»wjng 
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to the presence in their tissues of needle-shaped crystals of 
oyalate of lime, which act as a mechanical irritant ; as has been 
shown in the ease of the Arums by Pedler and Warden. These 
acrid plants on being dried lose their acridity from the adhesion 
together of the bundles of needle-shaped crystals in the plant 
cells so as to form blunt crystalline masses. Tlie dried tubers 
and stems can therefore bo administered medicinally^ and are 
useful as antacids and diuretics from the large quantity of potash 
and lime salts which they contain. 

SAPINDACEiE. 

CARDIOS^ERMUM HALICACABUM, 

Linn, 

Fig.— Bot. Marj. t. 1049 ; (Iriff. Ic. PL As. ic., t. 690 , 
f. 3. Ileart Pea [Eiig,)^ Pois de Marveille, Coeur des Indcs 
(Fr,), 

Hab. —India. The herb. 

Vernacular. —Lataphatknri, Nayilphatki [Brn(j\ Kuna-phdta 
(IIimL), Mooda-cottan (Tam.), Bodha, Shib-jal, Kun})huti 
(Mar.), Karodio (Gaa:.), Kiindkaia (Ca??.), Vekkudu-tige^ Bodha 
(Tel.). . 

History, Uses, &C. —Sanskrit ’^iters montion this 
plant under the name of Karna-sphofa and Paravata-padi 
(pigeon’s foot); it also bears tlie synonym of Jyotishmati (see 
Celastrnspanietdafa) ; the3Mlescrjbo the root as emetic, laxative, 
stomachic, and rubefacient; and ])rescribe it in rheumatism, 
nervous diseases, piles, Ac. The leaves are used in amenor- 
rho‘ 4 i. The following prescription is given in the Bhavaprakasha. 
Take the leaves of C. impure carbonate of potash 

(sarikfi), ac<>rus calamus root, njot bark of TerminaUa iomeu^ 
tom, of each equal pnrt>", and reduce to a paste with milk. 
About a dnichni of this comp'aind may bo taken daily for throe 
days in amenorrhoea. The juico of the plant is dropped into 
iho car. to cure earache and discharge from the meatus, 
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wlicnce tlio Sanskrit name Karna-spliota and the Hindi Kiina- 
pliaia.- It is a favourite vegetable with the Arabs and Egyp¬ 
tians, who call-it Taftaf* . In Tenasserim it is much cultivated 
for the same purpose. Rheede says that on the Malabar Coast 
the. leaves are administered in .pulmonic complaints. Accord¬ 
ing to Ainslie, the root is considered apeinent, and is given in 
decoction to the extent of half a teacupful twice daily. It 
would appear that in rheumatism the Hindus administer the 
leaves internally rubbed up with castor-oil, and also apply a 
paste made with them externally : a similar external application 
is used to reduce swellings andAumours of various kinds. A 
medicial plant, called dXUdKa.Sos,' and in pure Latin Vcsicaria 
(Bladderwort),.was known t6 the Greeks and Romans, and had 
a reputation for the euro of pains-in the bladder. (Co)ife4\ 
PVnii}, It is generally considered to have been a 

species of Physalis. G, Halicacahnm has been thought b^v 
some to bo the ALrong or Ahriigi of Serapion, who describes it 
as around grain spotted with black and white, which is brouglit 
from China, having a bitter taste, hot and dry in the second 
degree, a laxativo and vermifiigo. think that there can bo 

little doubt that the Abrong of Sorapion is the fruit of Enilh Ua 
Rihes, tho Cliitra-tandula or spotted grain” of tho Hindus. 

Description. —Annual, t limhiiig ; stem, petioles and 
loaves nearly glabrous; leaves biteruato; leaflets strilked, 
oblong, much aeaminited, coarsely cut and serrah'd; flowers 
small, white or pink ; fruit a memhranous bladdery cap.sulo, 
C-cidled, -S^valved ; seeds globose, bhrek, with a, two-lubed white 
aril at the base. Root.s white and fibrous, witli a rather 
disagrt oablo odour, and an acrid nauseous and somewhat bii tor 
taste. 

Chrmicnl plaid owes its medieinal jn’o- 

portios to the pre sence of saponin. 


SAPINDUS TRIFOLIATUS, /fa.. 


Fig,—Wkli Til, 

Hoapnut tree (I'nj,), 


L 51 ; RL.odp, IJorf, Mai. iv., i 
Savonnier ri feuilles do Laur’"r 
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Vernacular ,—Ritha [Rind,), Ponnau-kottai (Taw.), Eingin, 
Ritlia Aritlia [Guz,), Kunkudu-kayalu (TeZ.), Antala, 

Artala (Can.), 


Hab. —Soutli ludia^ cultivated iu Bengal. The fruit/ 

History, Uses, &C.—The soapnut, iu Sanskrit Phenila 
and Arishta, has probably been in use among the Hindus from the 
earliest ages as a detergent, and is still used in preference to soap 
fur certain purposes, just as the soapworts were formerly used 
in the West. Alalachias (3) ^vrites: “ lie is like a refiner^s fire 
’ and like fuller’s Bor lilt, &c. In the Septiiagint (270 B. C.) Borith 

is translated ^ ttou ^ and iu the Vulgate *' herba’; the old Eng¬ 
lish translation has ‘sopc.’ Malachias’ description of the 
purgation of the sons o^jevi is exaedy similar to the process 
to which the Indian goldsmith hubmits his ornaments. Both 
I Hindus and ^rahoinotans use it mediciuully j the latter give it 

the naino of Bauduk or Finduk-i-llindi (ludiau Filbert). Iti 
the Nighantas it is described as hot, and a preventive of con¬ 
ception. The following account of its properties is extracted 
from the Makhzan-(?1-Ad\viya :—“ The pulp of the fruit is at 
first sweetish to the taste, afterwards very bitter; it is hot and 
dry, tr>nic and alexiphannic ; four grains iu w'ine and sherbet 
cure colic; one niiskal rubbetl in water until it soaps, and tht 3 n 
strained, may be given to people who have been bitten by veno- 
> ' mous reptile.'-, and to those suffering from diarrhcca or cholera. 

Tliroe or four grains m.ty be given by the nose in all kinds of 
. tits producing insensibility. Fumigations with it are useful in 
hysteria and melancholy ; externally it may be applied made into 
a plaster with vinegar to tho bites of reptiles and to scrofulous 
swellings. The root is said to be userul as an expectorant. 
Pessaries made of the kernel of the seed are used to stimulate 
tho uterus iu child-birth and ainenorrheoa. One uiiskal of tho 
pulp with one-eighth of a rniskal of scamuiony acts as a good 
brisk p'urgutive.” Rheodo.describes tho tree as uuti-arthritic, 
and says a bath is pi-eparod with tli*? leaves, and tho root is 
1 administered internally. Aihslio mentions the ime of Hoap-nuts 

hy the Vytians as an cxpcetoraul in asthma. In India tho 




SAPINDACEJE. 


369 



pulp of the frait is given as an anthelmintic in small doses. 
The bark is astringent. ■ .Soap berries are used in France for 
washing silk dyed with aniline colours. We have no record 
of the use of this fruit as a poison for human beings, doses of /O 
grains and more appear to have no injui’ious effect upon the 
system when taken as a purge. 

Description. —Berries three, united, when ripe soft, of a 
yellowish green colour, singly they are of the size of a cherry, 
somewhat roniform, with a heart-shaped scar on the attached 
side. ^Vhen dry they o.r6 of the colour of a raisin, skin shii- 
velled, pulp translucent, absent on the attached side. The 
iniiei’ shell enclosing the seed is thin, tough and translucent 
like parchment, except at the scar, where it is woody. Seed 
the same shape as the fruit, black, smooth, except at the hilum, 
whore it is tomentoso, size of a large pea; on the upper part of 
tho dorsum of the seed aro two shallow diverging furrows ; tho 
testa is double, tho outer very thick and hard, tho inner mom- 
branaceous; kernel yellowish green, oily ; cotyledons uuo<jual, 
thick, firm and fleshy, spirally incurvate. Radicle inferior, 
linear, lodged at tho base of the seed, pointing to tho lower 
and inner angle. The pulp of the fruit has a fruity smell; its 
■ taste is sweet at first, afterwards very bitter. 

Cfixmical ompoKition.— i'ha saponin, estimated by weighing 
the sapogeuin formed by boiling with dilute acid, amounts to 
11-5 per*^cent.; this result is coufiruiod by determining the 
ghieose before and after tho treatment and ealcuhiting tho 
increase of glncoso into tlm glncosido. Tho weight of tho 
t.ariuin and lead precipitate; points to a lower porcoutago of 
sapouiu. Tho fruits yield to water 40 per cent., and to alcohol 
15 per cent, of extract. They contain in a ripe state over 10 
per cent, of glucose, .and a (piaucity of poctiu, which rondors 
■■ tho water solution dlTicult of filtratiou. Submitted to distilla- 
tiou, tho drug afforded a small .pmutity of what appeared to 
d.e butyric acid. According to Hrauut no sapouiu is eontaiiied 
. iu the woody stone, seed or busk. The thick cotylodoir; 
coutaiii about 'M per eciit. of a while fit, , cuii-lluid at ..0 t- ■ 
•17 
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and melting to a clear oil at 30° Q.y wLieli possesses a somewhat 
characteristic Odour. The oil saponifies readily, and is employed 
medicinally and in the manufacture of soap. 


S. Mukorassi, Gartn. Fnict. L, 342, t. 70, f. 3, g, h, is 
the soapnut of Northern India^ and is called Dodan in the 
Punjab. 

Commerce. —Soapnuts aro brought to market from many 
parts of the country. Value, Rs. 2^ to Rs. 3 per pharrah 
(about 35 lbs.). • 

SCHLEICHERA TRIJUGA, Willd. 

Fig,— Bedd., FL 119 ; Ramjyk; llcrh, 4rab. 1. /. 57. 

Ceylon oak {Eng.). 

Hab .—N.-W. Himalaya, C. and S. India, Burma, Ceylon. 
The bark and oil. 

Vcrnarular .—Kosimb {Hind., Mar.)j Pu-maram (Tam.), 
May, .Roataiigha (YeZ.), Puvam {MaL), Sagade, Chakota 
{Gan.). 

History, Uses, &C.—Rumphius and Roxburgh have 
both noticed this tree. The pulpy subacid aril of the fruit is 
edible and palatable. The bark is astiTugeut, rubbed up with 
oil, the natives use it to cure itch and acne. Lac is produced 
on the young branches. Tlie wood is very hard, strong and 
durable; sapwood whitish, heartwood light reddish brown. 
It is used all over the country fur oil, rice and sugar miils, and 
for agricultural implements and carts. The oil, which is used 
as a lamp oil in India, is reputed to be the original Macassar 
oil; it has recently reappeared in commerce in Germany as 
Macassar oil, and has boon noticed in Messrs. Gehe and Co.^s 
trade report as a vuluablu stimulating and cleansing application 
to tho scalp, which piomotos the growth of the hair. 

Description. — Drn ]>0 the size of a nutmeg, a littlo 
pointed, with a grey, fragilo husk, covered with soft blunt 
prickles. vSuodil one to three, oblong, smootli, at the base 





obliquely truncate, surrounded with’ a wliitisli pulpy aril of a 
pleasant acid taste. Bark with a thick soft suber, the outer 
layer of wrhicli exfoliates in patches; inner bark firm and hard, 
breaking with a short fracture, of a pale red- colour. With 
ferrio salts it turns black. Taste very astringent. 

Chemical composition .—The bark contains 9*4 per cent, of 
tannin in its watery extract, and loaves 10 per cent, of ash. 

DODONiEA VISCOSA, Linn. 

Fig. —Wight III. L, t. 52. Switch Sorrel {Eng.). 

Hab. —Throughout India. The leaves. 

Vernacular —Sanatta, B<an-mondru {HincL)^ Jakhmi, Bandari 
{Uar.), Bandrike, Baudri {Can.). 

History, Uses, &C. —This cvergeen shrub or small tree 
is widely diffused, and in Jamaica is known as Switcli-sorrol.^' 
According to Dr Bennett it is called '' Apiri'' in Tahiti, and 
fillets of it were once used for binding round the heads and 
waists of victors after a battle.' The loaves of E. Thunhergiana 
are said to .to bo u.sed in 'South Africa against fevers and as a 
purgative. In. India D. viscosa does not appear to have been 
mentioned by Sanskrit writers, but amongst the people it has 
a certain amount of roputatiou as a febrifuge. In Reunion tho 
leaves arc esteemed as a sudorilic yi gout and rheumatism, and 
in Madras they aro said to make a capital poultice; from the 
gum, resin, and albumen present in them one would suj)poso 
that they would retain the heat liko a linseed meal poultice. 

’ From their astringent properties it is probable- that they have 
some febrifuge virtues, while tho resins contained in them 
appear to keep the bowels open. Buchanan in his ‘Mounioy 
through Mysore’^ mentions Dodonica, wdiich lie calls Bau- 
dury*’; ho says it indicates a good soil for the cultivation of 
horse-gram; and ho alludes to its use in g«‘riuiiiatiug rico 
before it is sown, by covering up the lunijjt rico with tho 
loaves, as if the natives were aware of its resinous or waterproof 
nature. (Vvl. /., JT' -b2.) 
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escription, —Leaves more or less viscid v^itL a sliiDing 
yellowish resin, very variable in breadth, 1 to 5 by J to I 2 in. 
They retain their green colour for a considerable time when 
dried, and when heated in a water-oven fuse togethei into a 
Taste sour and astringent* 


mass. 


Chemical composition ,—The leaves contain principally two 
acid resins, one insoluble in ether, and both soluble in alcohol 
and chlorofoian. They are dissolved in ammonia and the fixed 
alkalies with an orange-red colour, and are precipitated on tlio 
addition of an acid. ' 'The resins amount to 27-3 per cent, of 
the dried drug. A tannin, giving a greenish colour with ferric 
salts, forms the bulk of the evaporated spirituous extract 
soluble in water. The leaves contain 10 per cent, of gum 
forming a thick ropy liquid in water. No alkaloidal substance 
was discovered, but a large quantity of albuminous matter, 
was removed by caustic soda. The ash amounted to 5 per 
cent, of the dried and powdered leaves. 

Plants of minor importance belonging to this Order are 
iEsculuS indica> the Himalayan Horse Chestnut; the 
fruit of which is made into a paste and applied externally for 
rheumatism. The seeds, like those of the European Horse 
Chestnut, are readily eaten by cattle, and have been made use 
of as a food by the hill tribes in time of famine. The knots in 
the stems of Acer pictum and A. caesium are made 
into the curious water-cups supposed by some of the Himalayan 
hill tribes to have a medicinal influence over the water. 


ANACARDIACEiE. 

RHUS CORIARIA, W. 

Fig. — DencI, Brif, 136. Elm-leaved Sumach (Eng,), 
Sumac des corroyeurs (/'V.). 

Hab.- -Asia Minor, Persia. The joaves and fruit. 
Vernaculur, —Suin^k or Sumuk {yXrah,), Tutruk [llhul.)» 
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History, Uses,* &C.~The leaves have long been.well 
known in Europe and "n the East as a tan and dye, and tlio 
fruit as a medicine; the latter is described by Theophrastus* 
and Dioscorides under the name of pov? as the.fruit of a plant 
used for tanning,* Pliny calls them Uhus^ and Scribonius 
Largus mentions them as an ingredient in astringent medi¬ 
cines.t Abu Hanifeh in his ‘‘Book of Plantssays that Sumak 
has bunches of small, intensely red berries, and that it does 
not grow in any part of the landbf the Arabs except Syria. 
AitchiSon informs us that it is cultivated in orchards in Khora- 
Ban. The author of the Kamus says “the fruit excites the 
appetite, stops chi^ouic diarrhoea, and an infusion of it is useful 
in scurvy (c5^) and for ophthalmia. It does not appear to be 
used by the Hindus. The tree is well described in the 
Makhzan-el-Adwiya by Mir Mohammad Husain, who says that 
the fruit is cold and dry, astringent, and tonic, that it cliecks 
bilious vomiting and diarrhoea, hmmoptysis, hmmatemesis, 
diuresis and leucorrhooa, strengthens the gums, and is useful 
as an astringent in conjunctivitis. Alone or mixed with char¬ 
coal it is applied to sores, suppurating piles, &c. A kind of 
liquid extract is made by boiling down tho leaves and Iruit, 
which is used as an astringent: poultices of the leaves are re¬ 
commended as an application to the abdomen in the diarrha'a 
of children. He also mentions the gum and tho russet- 
. coloured down of the fruit as having powerfully astringent 
properties. Ainslio notices the use of tho leaf and fruit in 
India by the Mahometans as a btyptic, astringeni and tonic ; 
also their former use in France as an astringent in dysentery, 
in doses of 24 grains. 


Description, —The fruit is a small iiattened drupe the 
rsizo of a lontil, of a red colour, containing one loiiticular 
polished brown r.cod; it is acid and very ostruigeut. The 
loaves are about a foot long, piunalo, with trom 5 to i pali b ol 
leaflets and an odil one, like tho leaves of the comraou oliu ; I h* 


'^Theophr II. P. iii., lo. Diosc T., 
t riiti. 2^^. Scrib. Crrm]). Ill and 142- 
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petioles and midribs of the leaflets are 'covered with a reddish 
In’own tome^tiim j the leaflets are hairy and very astringent, 

Cheviicul coTtiposition, —The leaves contain colouring matter 
and 14 to 11 *5 per cent; of tannin {HumnieV) y and are used in 
dyeing and calico printing as a substitute for gall nuts, in the 
production of grey colours, and in Turkey red dyeing; also for 
tanning the finer kinds of leather. According to Chevreul they 
contain a yellow colouring matter, which separates from a 
concentrated decoction on cooling.in small crystalline grainsi, 
The decoction forms a yellow precipitate with solution of 
alum, shows a strongly acid reactioji with 'litmus, gives a 
yellowish wdiite precipitate with stannous chloride, pale yellow 
with acetate of lead, yell(jjvish brown wdth cupric acetate, and a 
blue flocculent precipitate with ferric chloride. Tromsdorf 
found in the fruit a large quantity of bimalate of time. ■ 

Commerce. —The fruitris imported into Bombay from Persia. 
Value, 6—^8 annas per Ib. 

The fruit of an Indian Rhus, probably E, parvifloraf Roxb., 
Or perhaps E, semi-alata, Murray, called in Hindi Tairaky is 
Bomotimes substituted for it. • . ’ 


PISTACIA INTEGERRIMA, Stewart. 

^ Fig.~Bmndis, For. FI. 122, t. sxii. Syn.—mms Kdkra- 
singi. 

Sub-alpine Himalaya. The galls, 

Vernacutar .—Kakrasiiigi (M^ar., Guz.), Kakar-singi (Hind.), 
KSkra-sringi (Beng.)y Kakkata-shingi (Tam.), Kdkara-shiiigi 
(TeL), Dushtapuchattu (Can.). 

History, US6S, &C. —Theco galls, calk d* in Sanskrit 
Karkata-sringi, have long held a place in the Materia Medica 
of the Hindns. They are considered tonic, expectorant, and 
iiBoful in cough, phthisis, asthma, fever, want of appetite, and 
rriitiibility of stomach. The usual dose is about 20 grains 
oombiiHid With dorniilconis and aromuiics. Mxihomctan writers 
ddeeribo them as and dry, useful 'in chronic pulmonary 
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affections, especially those of children, also in dyspeptic vomit¬ 
ing and diarrhoea ; they notice their use in fever and want o£ 
appetite, and say that they are a good external application in 
cases of psoriasis. European writers mention the drug, but 
afford no information as to its properties. 

Description and Microscopic structure.— The 

galls are generally single-,* but sometimes lobed, of a purse-liko 
form, and vary much in size. The average may be, length 
inch,* breadth 1 inch, thickness ^ inch. The external surface is 
of a pale greenish grey, and has a fimbriated appearance. Near 
the neck or attached end may be seeti the midrib of the leaf 
upon which the gall has been formed; it appears to be split in 
two; between the halves is a kind. of mouth with smooth 
everted edges (the passage by which the aphides have escaped). 
On breaking open the gall, which is brittle and about 1-I6th 
of an inch in thickness, the irregular rugose inner surface is 
seen ; it is of a reddish colour, and appears as if covered with 
particles of dust. This on microscopic examination proves to 
consist of the dehris of the former inhabitants of the sac, ru'., 
numerous egg shells beautifully white and transparent, broken 
portions of the insect, and a quantity of what appears to bo 
oxcrementitious matter; sometiiiies the entire aphis may bo. 
seen. This insect as obtained from the dry gall is of an 
oblong form and brown colour, rath more than 1-1 Gth of an 
inch in length, the whole body is covered with short bristles, four 
long ones being situated at the end of the abdomen; it has six 
legs, each armed with two claws; the abdomen is divided into 
eight segments ; the head is armed with a proboscis containing 
an awl-shaped instrument, and is provided with bristly feelers; 
the shell of the gall when fractured piescnts a sbi?jiug appear¬ 
ance; a thin section shows it to cousisi of a cr:llular 6tn>ma, 
the greater number of the cells 1 aing entirely filled w’th o 
yellowisli highly rofracrivo rmhslanco. The taste i: siio7:rg'i.y 
astringent and slightly bitter. 

Choviical cornpositivii. —The finely u : . 1 gdla i f a. bright 

yellow colour were exhausted wifii water, and tit ' 
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decoction precipitated with acetate of lead. The precipitate 
washed and suspended in water wa.s decomposed with sul¬ 
phuretted hydrogen. ■ The solution filtered from the sulphide 
of lead was evaporated on a water bath to a small bulk and 
finally dried over sulphuric acid. The tannin thus obtained 
was of a yellow colour and amorphous,, but on boiling in water 
and examining under the microscope, the yellow powder which 
separated on cooling was found to be composed of acicular 
crystals. The aqueous solution gave a white or yellow 
precipitate with gelatine, yellow with nitrate of lead, and blue- 
black with ferric acetate j with ammonia and chloride of 
barium, a yellow precipitate changing to green and brown, and 
a similar precipitate wi^ lime water. It yielded a white or 
yellow precipitate wdth tartar emetic. With molybdate of 
ammonium a deep red solution was formed. No precipitate was 
obtained with bromine water. 

'Ilie tannin digested in alcohol, and tho filtered solution 
allowed, to evaporate by exposure to the air, and finally dried 
over sulphuric acid, was titrated by LowenthaPs permanganate 
process, using tho solution and observing the details recom¬ 
mended by LI. R. Procter.* It was found that 1000 c.c. 
of a normal solution of permanganate of potash was equiva- 
•lent to 5’oGO grammes of tho tannin. Two grams of the 
finely jijwdered galls were exhausted by boiling with ouo 
lil.'o of. '.vater for about half au hour and tho solution made 
up to a litre. Twenty cubic centimetres required) as a mean 
uf tluoo titrations, 22 c.c. of permanganate (1 gram in 1000 
C.C.). After precipitation of the tannin by the gelatine solution, 
50 c.c. = 20 c.c. of the original solutiou, required 5 c.c. of 
perijKingaii.ato ; therefore 17 c.c. are eijuivalont to tho taunia 
in ’01 grams of the galls. Hy using tho abovo equivalent, 
(1000 c.c. normal permanganate ~ 5-oG grams tannin), 
tho galls would contain 75 per cent, of tannin. 

The tannin boiled v/ilh dilute sulphuric acid, 1 in 12, for 
abca.t four hovir.^, deposit‘d an abundant Tcddisli-browu 
j;»owde!*. vjio i>ululioa ijuirnig «a claret colour, O ho powder 

' Vhoitn. I ’] aud ^vi. 813. 







filtered out and well washed with cold water, in which it was 
but slightly soluble, was shaken three or four times with ether. 
The ether evaporated left a slight amorphous residue. On 
further shaking up several times with alcohol, and also with 
dilute sulphuric acid, a cinnamon-brown powder was obtained, 
which under the microscope was seen to be composed of 
minute tabular crystals. This powder was very sparingly 
soluble in alcohol and dilute acids, more readily dissolved by 
atnmouia and potash solutions, forming a deep claret-coloured 
liquid and turning the undissolved powder a sulphur yellow 
colour. 


Fused with caustic potash the taunin yields proto-catechuic 
acid. (/. G. Prehhle.) 

Commerce —The drug is imported from Northern India, but 
not in very large quantities. Value, Rs. 2^ to Rs, 3 p’br 
maund of 371 lbs. 


PISTACIA TEREBINTHUS, Linn, 

Fig. — Bhickio., t. 478; Bentl, and Trim, t, 69. Chian Tur¬ 
pentine tree {En(j.)y Pistachier Terebintho (Fr.), 

Hab. —Europe, Asia, Africa. —P. atlantica, Loff 

P. palmstina, Boise* P. cabulica, Stocks, The oleo-resin. 

Veruacnlar, —Khinjak {Afyh., Pors,)^ Gwan (Biluch*), 
The oleo-resin, Cabuli inastaki. 

History, Uses, &C.—Fliickigor and Hanbury rom *rk:— 
‘‘ The several forms of this tree are regarded inoslly : s so 
many distinct species; but after due consideration and tho 
examination of a large number of specimens both dried nrtd 
living, wo have arrived at the conclusion tliat they may ^airly 
bo united under a siiiglu specific name.^' ( Ph^tnnaco^p'aphia,) 
Aiicluson after a careful examinarion comes to tho e irne ciuu 
elusion. 

The terebinth croc was well known te the : -icit iiiv; it w 

of Theophrastus, of othr v 'uithiJi s, and the 
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Alah of the old Testament. Among its products, the kernels 
were regarded by Dioscorides as unwholesome, though agree¬ 
able in taste. By pressing them, the original Oil of Turpen¬ 
tine, repe^lvOivov eXaov, a mixture of essential and fat oil was 
obtained, as it is in the East to the present day. The resin¬ 
ous juice of the stem and branches, the true, primitive tur¬ 
pentine, prjTLVTj T€pixiv0Linjf was celebrated as the fiuest of all ana- 
lagous products, and preferred both to mastich and the pinic 
resins. (Pharrnacograjihia.) The tree was held in veneration 
by the Jews ; Abraham raised an altar to Jehovah near a grove 
of Pistacia trees in the valley of Hebron; their dead wcro 
buried near the tree. Pliny (13, 12,) notices the fruit of the 
Terebinthus as well as the galls, ‘^from which issue certain 
insects like gnats,alsof^ kind of resinous liquid which oozes 
from the bark. Again (24, 18,) ho says JThe leaves and root 
of the Terebinthus are used as applications for gatherings, and 
a decoction of them is strengthening to the stomach. The 
seed is taken in wine for headache and strangury: it is 
slightly laxative and acts as.an aphrodisiac,*' Aitchison tells 
us that P. Tcrchinilius occurs in groups on the low hills of 
Persia and Afghanistan, the kernels are roasted and eaten, 
and their oil expressed and used with food. The leaves aro 
used in tanning and dyeing, and on their margins arc formed 
small galls quite distinct from those of P. vora. These small 
gills wo have obsorv’(?d in the Bombay market for tbo first 
time this year offered for ‘jtilc as Pistachio galls. The turpen¬ 
tine of P. Ti rcblaihus is the Bntm of the Arabs, and it seems 
prububle that the particular kind pri'diict'd in Afghanistan, and 
known iu India ns is the Ilak-el-Ambat or turpon- 

tiiio of the Nnhiithicansof rshiik binliuran. It is used ay a 
pui)stiluto for true mastich or. Ilak-er-ltumi, and snuictimos 
appears in tlio Eun'prnn maihet ^ as Hast Indian or Bombay 
•innstich. In the Va \>1 it is coiisidon d to be detergent, astrin¬ 
gent and rcrtorutive. A small quantity of true masticb is 
imporlrrl int«i India fioin Turkov, 

Description." -1 he general n|.pearorico of Cabnl nmstieh 
is much the . ume n3 that of true uiustich, but the colour 
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rather deeper, and it wants the fine perfunae of the latter 
article. In the rainy season, unless kept with gi’eat care, it 
runs into a pasty mass. The so-called galls from the margins 
of the leaves’of P. Tercbinthus are very small sacs, three or four 
of which communicate together; they are of a pink colour, 
and have a terebinthinato and astringent taste, and appear to 
be caused by the presence of an aphis. 

Chemical composition, — According to Fliickiger and ITaii- 
bnry, the solution of East Indian mastich in acetone or benzol 
has the same optical properties as that of true mastich ; it 
deviates the ray of polarised light to the right. {Pharma- 
cographia,) East Indian mastich has been examined by Fielding, 
who found that it differs from the resin of P. LeJiiiscus in being 
entirely soluble in hot alcohol, becoming only slightly turbid 
on cooling, whereas 25 per cent, of true mastich remains 
insoluble in hot alcohol. On the other hand, the latter resin 
is entir(dy soluble in turpentine, whereas East Indian Mastich 
dissolves in hot turpentine but throws down about 25 per cent, 
on cooling in caulill(jwer-liko crystalline grains. It approaches 
to the olco-resin of the European P, Terehudhas in those 
respects, but differs from it in being quite soluble in ether, 
whereas that oloo-resin gives a cloudy solution with ether, 
whether hot or cold. True mastich contains a trace of volatile 
oil and two resins, masticliic acid and masticin. The first is 
soluble in alcohol without the aid of heat, and has a composilion, 
according to Johnston, of 11^'^ 0“'. The second resin is 
insoluble in alcohol but soluble in ether and oil of turpentine ; 
its conipvjsitioii is 

Gommcrco, —The price of Bombay mastich ranges from o to 
12 annas a pound. 

PISTACIA VERA, Linn, 

Fig. — liduw. It., 72, i. 9; Cuiihmrl ITist. 7sat, liL, p. 491. 
The Pistachio nut tree (P; y.), Pistctdiicr 

Hab.—Syr’% Persia and A Ighanis^au, Cnl^i^•"k^tl i:'. sciii r - 

orn Europe. Tho fruit, gulls and husk .. 
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Vernacular, —Daraklit-i-pisteli (Pers.) The fruit, Pisteh 
(Pers., Ind.). The galls, Biizghanj {Pers.), Gul-i-pisteh {Pers., 
Ind ), Getela {Beng,), 

History, Uses, &C.—The tree forms forests at an 
altitude of 3,000 feet in the Badghis and Khorasan ; it is also 
cultivated in Persia. The forests are known as Pistalik, and are a 
source of considerable profit to their owners. [Aitchisoiu) The 
wild fruit is smaller and more terebinth!uate in flavour than the 
cultivated. Many people prefer it. Pistachio nuts were known to 
the ancients, who introduced the tree into Europe According 
to Pliny, they were first brought to Rome by Lucius Vitellius, 
Governor of Syria, about the end of the reign of Tiberius. From 
Rome they were carried into Spain, and are now cultivated 
throughout Southern Btrope. The Arabs call Pistachio nuts 
Fustuk, and consider them to be digestive, tonic and aphrodisiac ; 
they prepare a loch with them, which is known in Frencli 

Pharmacy as Looch vert on des pisfaches. The outer husk of the 
fruit is used in dyeing and tanning, and is imported into Bombay 
from Persia under the name of PostA-pUfeh. The galls which 
are produced on the leaves of the tree are terebiuthinate and 
astringent, and are used in dyeing and tauning, and also as an 
aitringont mediciuo ; tiiey are called Buzgliauj in Persia, but 
are be.st known as Gul-i-pisteh in India. The word Buzghanj 
appears to be derived from Biz, an old Persian name for a beo 
nr fly or other buzzing insect, and Ghanj, a bag or suck. The 
MalioJiiotans use Pistachio nuts in coolcery and inediciuo. 

lu India tlioy arc roasted in tlunr sbollH in hot sand, and 
thrown into a hot paste of salt and water, and stirred so as to 
cause the salt to ndhero to i he shell, much as sugar docs to a 
biiruL aimeud. They fi.ro hawked about the streets in largo 
towns under tin; luimo of Khdra Pisteh (suited ITstacbio nuts.). 
The almonds are miudi l>y hweetmoat makers. 

Description,— 1 tjo galln when irosh are bright piuk on 
ono sidi! andyoUo'vyi white on ilio other; they vary much in 
thripcfind -izc, (iOio being piTfectly fig-shaped and (Uhers uliiiost 
; pb .rical, tht uiujorif y are ovoid ; at one end a portion of leaf 
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often remains attached ; hero may be seen an open stoma which 
communicates with the interior of the sac ; the apices are point¬ 
ed, often mucronate. The largest galls are an inch in length ; 
some are no larger than a pea. The avails are thin, brittle, 
and translucent; the taste acidulous, very astringent and 
slightly terebinthinous; the odour terebinthinous. Most of 
the sacs contain only’ a little fecal debris^ bub in some an aphis 
may be found. According to Lichtenstein this aphis {Anop- 
laiira Lentisci) runs through the following stages The fecun¬ 
dated female deposits in May or June its eggs on the pis¬ 
tachio tree; these hatch into a wingless form, to which tlie 
pistachio gall owes its origin; the wingless form produces, 
without being fecundated, another brood, which acquire wings 
and quit the gall and pass to the roots of certain grasses 
(Bromns sterilis and Hordnem vulgare) , and then produce wing¬ 
less young, and these, after a louger^or shorter scries of wingless 
generations, until the period of swarniing and of tho appearance 
of the nymphs, furnish a winged i^exual generation, which return 
to tho pistachio tree and again commence the cycle. 

The fruit of-the Pistiichio is about the size of an olive, and 
consists of a moist reddish husk having an astringent taste and 
tcrebinthinate odour, which encloses a white woody shell srpa- 
—''tiug into two valves and coutniniug an augiilar almond Jiaving 
hill purplish red skin, within \Vhich are two green oily coty- 
Lons having an agreeable somewhat terebiuthinate flavour. 

. ,.ibbed with water the seed forms an emulsion. 


i Chemical composition .—05 per cent, of tho galls is soluble in 
iter, 75 per cent, in spirit and Jl per cent, in ether. They 
otaiu 45 percent, of tannin allied to gallo-tannic acid, bcsVidcs 
'.lie acid, and 7 per cent, of a resin or oleo-rcsin to which 
’ odour is due. 

MANGIFERA INDICA, Liniu 


Fig.- B, ddon c FL Siflv.y 162*, Gari. Fruct., t. 100. 
tree Manguier {Fr,). 

*b.—E ubI Indies. Cultivated elsewhoi’e. Tho fruit, 
i, leaves, flowerSp bark and g,um. 
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Vernacular, —Amb» Am [Hind.), Amba [Mar.), Manga-aiaram 
{Tam.), Ambaj (Arab.), Nagbzak (Pers.), Ambo {Guz.), 
Ma (Mai.). 

History, Uses, &C.—The Mango, in Sanskrit Ainra, 
Cliuta'and Saliakara, is said to be a transformation of Prajdpati 
(lord of crcatares), an epithet in the Veda-originally applied to 
Savitri, Soma, Tvaslitri, Hiranga-garbha, Indra, and Agui, but 
afterwards tbe name of a separate god presiding over procreation. 
(Manii xii., 121.) In more recent hymns and Brabmauas 
Prajapati is identified with the universe. 

The tree provides one of the imnclia-jpalliiva or aggregate of 
five sprigs used ia Hindu ceremonial, and its flowers arc used 
in Shiva worship on the Shivaratri. It is also a favourite of tho 
Indian poets. The flower % invoked in the sixth act of Sakuntala 
as one of tho five arrows o/ Kumadeva. In tho travels of the 
Buddhist pilgrims, Fali-hiaii andSuug-yiin (translated by Beal) 
a Mango grove (Amravana) ii^ mentioned which was presented 
by Amradurika to Buddha in order that ho might use it as a 
place of repose. This Amradarika, a kind of Buddhic Mag¬ 
dalen, was the daughter of tho mango tree. In the Indian story 
of Surya Bai {see Cox, Myth, of ih^ Arian Nations) the daughter 
of tho sun is represented as persecuted by a sorceress, to 
from whom, she became a golden Lotus. The king fell in h 
with tho flower, which was then burnt by the sorceress. Fl¬ 
its aslics grow a mango tree, and tho king fell in love h 
with its flower, and then with its fruit; wlioii ripe the f, 
fell to the ground, and from it emerged tho daughter of the i 
(Su'rya Bai), and was rocogui/.i:‘d by the prince as his lost w 
Long .-irticlos upon the virtues of tho mango in its ripe ; 
unripe nUxio (kcii) may be found in Hindu and Mahomi 
works on Matcj-ia McdicMi. 

Tho Turkoman |w>ot, Amir Khupni, who lived in Delhi in 
time of Muhammad T'nghlak Sh;ih, siiys of it. 

) J«.i Oj Ax:; 0^-' 5 ^ j ^ Lj 8j 
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The maugo is the pride of the garden, the choicest fruit of 
Hindustan; other fruits wo are content to eat -when ripe, but 
the maugo is good in all stages of its growth/’ 

.Shortly, we may say that they consider the ripe fruit to be in¬ 
vigorating and refreshing, fattening, and slightly laxative and 
diuretic; but the rind and. fibre, as well as the unripe fruit, to 
be astringent and acid. The latter when pickled is much used 
on account of its stomachic and appetising qualities. Unripe 
mangos peeled and cut from the stone and dried in the sun 
form the well-known Amchdr or Ambosl (Amrapcsi, Sans.,) so 
largely used in India as an article of diet; as its acidity is 
chiefly due to the presence of citric acid, it is a valuable anti- 
I scorbutic; it is also called A.in-ki-chhitta and Am-khushk. The 

' ' blossom, kernel and bark are considered to be cold, dry and 

astringent, and are used in diarrhoea, &c,, &c. Ihe smoko of 
the bui^ning leaves is supposed to have a curative effect in 
some affections of the throat. According to the author of the 
* IMakhzan, tho Hindus -make a confection of the ba.ked pulp of 

I tlio unripe fruit mixotl with sugar, whioh iu tiuio < ,f plague or 

cholera they take internally and rub all over the b oJy ; it is also 
stated in the same work that the midribs of the oaves calcined 
^ aro u8(?d to remove warts on tho eyelids. Mauj appear *to 

have been known to tho Arabs from an e arly daiii as a pickle ; 

: they were doubtless carried tt; Arabian ports by Inddaii mariuers. 

Ibn Batuta, wlio visited India. A.D. Idd2, notices heir mo fq» 
this purpose. The powdei’cd seed lr,* > becu rocom Tmqiaod 1:}' 
Dr Kii'kpatrick as an anthelmintic (lor lirjrd rici) in tloscs of 20 
to dO grains, and also as an astrin.nent in blcedinL pjp v; 

V incuorrhngia. (P/ifrr. of Itulin, p. 5'J.} hrom tl-e truit jnstbofuro 

1 ri[)ening, a gummy and resinous sub-t inci; exudvs, hiiieh Inis tho 

I odour aud cousistcuce of ttirpentiuo, mid from a gum 

is oblaiiK'd which is partly s dnbh' in indd Arii^lic wr,s 

that tho gumvrosiii mix-nl with lime-juico js nscii in tcabics 

aud cutaneous aih^ctiuns. fllie juice oi ri[>c fruit dried in 

the sun so as to form thin cakes qp Ainant, JfiyuJ.f 

' ^ Ambapob, \[(ir., Anuavai ia, S(Vls.,) j,scd ns a relish and anti- 

* Bcorbutic. Alaugo bark and lj uit }iiiyi_'been lately inirudiu’cd b)‘ 
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Ur. Linguist tb tlie notice of European physicians’(Practtio?ier, 
1882, 220); he recommends it for its extraordinary action in 
cases of haemorrhage from the uterus, lungs, or ‘intestines. 
The fluid extract of the hark or rind may be given in the 
following manner:—Ext. FI. Mangif. Ind., 10 grams; water, 
120 grams. Dose—One* teaspoonful every hour or two, or 
the juice of the fresh bark may be administered with white of 
egg or mucilage and a little opium. 

The wood is used largely for packing cases and tea chests, 
but it should be previously seasoned, otherwise the acid juice 
it naturally contains corrodes the lead. 


Description —The Mango is a large fleshy drupe, ovoid 
or kidney-shaped; it varies much in size; ordinarily it is about 
as large as a goose’s eg^ but in the Southern Coucan and Goa 
there i.H a variety calleil Bispo or the Bishop, wliich attains tho 
size of a child’s head. The pulp has a terebinthiuato sweet and 
acidulous taste. Tho nut vari»^s in size, is somewhat roniform 
and laterall 3 >; compressed; it consists of a woody endocarp 
covered with \woody libres. The seed has two distinct inembra- 
• nous envelope^s, the outer one is of tho nature of an aril and 
wliitc, the iurit3r or prop(?r integument consists of two coats 
closely united , tho outer white, the inner of a dark red colour. 
Thcj two cotyl cdoiis arc spirally twisted, and iubed, their taste 
J)iiter and a'dringent. The gum occurs in irregular-shaped 
some of them stalaetiforni and shining; it is variable in 
colour and solubility, brittle, tho iractured surface dull, tho 
odour fali't guiuiny. At the time of llowcring a gum- 
rcsiuous exudation occurs upon the tender portions of the plant, 

Ch' f'lU'dl .—Profensor Lyoui (1882) examined tlie 

dri(‘d unripe foiiiid it to coiit lin wa.er 20-0S, 

voitery extrart GP 1*1, cellulo-e 1*77, insoluble ash PIG, solublo 
' POP, alkalinity <A' i^oluble a-1. :is potash *11, tartaric acid, 

witlr a trace of citric ' ‘**‘1*> n juainiiig free acid ay malic acid 
]2*flG, total free, acid per 100 parts air dry substance 24*90. 

Tho orangi' colouring nu^lP'^ GiO ripe mango is a ehloro- 
piiyll product, n adily aoluln'^ ether, bisulphide of carbon 
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and benzol, but less readily soluble in alcohol. It yields with 
.these solvents deep orange-coloured solutions which are 
bleached by solution of chlorinated soda, and turned green by 
hydrochloric or sulphuric acids, the orange colour being 
again restored by an alkali. 


The bark’and seeds contain a tannin. Fifty grams of the 
powdered seed exhausted with alcohol, 90 per cent., Oltered, the 
alcohol evaporated o5 on the water bath, and the residue dried ’ 
over sulphuric acid, left an extract weighing 3T6 grams. Of 
this extract *3 gram was of a resinous nature, and insoluble in 
water. The portion soluble in water, equivalent to 5*72 per 
cent, of the seed, gave the usual reactions of a tannin. The 
aqueous solution of the 'tannin was precipitated with gelatine, 
filtered, and the filtrate shaken two or three times with ether. 
No appreciable residue was obtained by the evaporation of this 
ethereal extract showing the absence of gallic acid. (J. G. 
PrehhU .) 


ANACARDIUM OCCIDENTALE, Linn. 

I Fig.—Bedilom^ FI Syl, t 1C3 ; Hort 2fal. iii.r 

* • t. 54. Cashew-nut tree Auacardier. (Fr.). 

Hab. —America. Cultivated in India, The tar, spirit and 
^ almonds. 

Vernacular, —Kaju {Hind,, Oiiz., Mar'.), KotUi-nuindiri 

F {Tam.), Hijli-bddfim Jidi-mumidi-vittu/7Vi.), Gera- 

' poppu (Can.). 

\ History, Uses, fcc. —A native of Brazil, which lias been 

introduced into India by the Portuguese. Rui^jphius telli us 
• that the fruit is calk'd in Amboyna Boa Frangi', or Porto 

fruit; it was not known in Goa A.D. 1550; but Oiristoplu ;• a 
Costa saw it in Cochin shortly after this. Tli.o later Maho¬ 
metan writers notice it as a ’ ariety of IhHdur (Sr r.:,.^ 

* carpus Anacardiuin), and call ii Eddliia-i lVu' egi. In 1050 

; only a few trees existed ou t he Malabar Gur 1 ; I'lne-: chcu 

it has become completely uucuralized on the \V {m ‘foaou 

i-. • 
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but is nowhere so abundant as in the Goa territory, where 
it yields a very considerable revenue. It • is planted upon 
the low hilly ridges which intersect the country in every 
dii’ectioD, and which are too drj and stony for other crops. The 
cultivation gives no trouble, the jungle being simply cut down 
to make room for tho plants. "When three years old the trees . 
begin to bear. The principal products are, a spirit'distilled 
from the fermented juice of tho torus, tho kernels pf the nuts^ 
and a tar obtained by roasting the pericarp of tho fruit. The • 
apparatus used for extracting the juice from the torus consists 
of a large circular stone basin with a spout, into which a heavy 
circular stone is fitted. The torus, having.been sliced and well 
trodden by the feot, is placed in the basin and the stone weight 
placed upon it; after al^ the juice has been expressed, it’is 
allowed to ferment in earthen jars, and then distilled. The 
product is a weak spirit, which is sold for about 4 annas a gtillon, 
and is also re-distilled to about the strength of proof-spirit, when 
it is w’orth about Re. 1 ^ per gallon. The fruit is roasted in an 
earthen perforated vessel until tho wfhole of the tar (Deck) has 
been extracted from the pericarp, Tho kernel which has 
•bOcomo roasted slightly during this process is then removed 
and preserved for sale. The tar is largely used for tarring 
boats and wood 7 work, which it preserves from the attacks of 
insects. Tho nuts arc exported, and are used in making nativo 
sweetmeats, and as a table fruit by Eiirppeans. From the 
juice of the torus a kind of wine is made by tho Portuguese : both 
it and the spirit are considered to have diuretic and sudorific 
])roperiies, an dare valued as oxtcrnnl applications in rheumatism. 
The loaves and flowers of the cashewnut are aromatic; from 
the atom exudes a large quantity of gum in stalaciitic nuisses 
Sometimes as thick ns a man^s wrist ;it is made no use of in Goa, 
but is riaid to be used in America by book-binders to keep 
their books from the attacks of insects. Tho bark though iiot 
used in India is sudd to have altorative properties; it is rich in 
’ tannic acid,, and a decoction makes a good astringent wa.sb. 
Tho tar alrc'Odv mentionud, which cont'iins about 90 pur cent, of 
nnacardic add and 10 per cent, of cardol, has recently bconrocom- 
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mended as an external application in leprosy, ringworm, corn 
and obstinate ulcers; it is powerfully rubefacient and vesicant, 
and requires to be used with caution. In native practice 
it is sometimes used as a counter-irritant.^ MM. Corre and 
Lejanne {Resitvii de la Mat, Med, et, Toic-. Coloniate) state that a 
good epispastic ointment may be made by incorporating one .part 
ofit with eight parts of lard or vaseline, and a blistering paste by 
mixing it with wax in equal proportions. Dr. Brassac considers 
it to be a good, rapid, and safe vesicant, producing a copious* 
flow of serum and notable reduction of hypertrophy in tuber¬ 
culous leprosy; ho advocates its general use as a vesicant. 
(Rapport sur La metliode Beaiiperthuy^ Ba^se 1872.) In 

Europea tincture of the pericarp (1 to 10 of rectified spirit) 
has been used in doses of 2 to. 10 minims as a vermifuge. It 
is stated (Buebheim) that the oil has a very faint and hardly- 
acrid taste, and that 3 or 4 drops of it may bo swallowed with¬ 
out marked effects. This contrast with its action ou the skin 
is attributed to its total insolubility in the watery fluids of the 
digestive canal. According to Basiner, the sub-cutaneous irjjec- 
tion of small doses of cardol produces ou cold-blooded animals 
paresis, increasing to paralysis of the extremities, stupor, 
paralysis of respiration and totauio spasms, lu warm-blooded 
auimals largo doses are not lotbal, but stupor, paralysis of the 
extremities and diarrhoea occur, and after death congestion of 
the intestinal lining is found* Cardol seems to be excreted 
chiefly with the urine, but partially also with the hocos. 
Applied ou a small piece of Hut to the skin of the In ea-^t ii 
raised a watery blister in 14 hours. (jl a. Journ, PJui.nn., 
Mar, 1882, p. 131 } The kernel contains a bland li.xed it 
may l)e oaten raw or roasted. 

Description. —The fruit, which is about an inch in 
length and kidney-shaped, i.s seated upon a htrgo pyri ton ii 
fleshy body 2 to 3 inches long, and coloured like an apple 
red and yellow, formed of the enlrrged disk and lop of 
the ped’vrido. The pcricfirp is colluhir aur? foil oC oil; seed 
kidne 3 '-tth.a]ie(] , ( sia irteinbrajiaccou.;, adhorcul, coi jledun'i 
fcomiluuar; radicle sh.org hoakod. The >pint has n 
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and rather disagreeable flavour, which appears to be derived 
from a volatile aromatic principle present in the rind of the 
torus and. similar to the ferment oil of apples ; this can be 
removedby proper rectification; ’ The gum occurs in stalactiform 
masses, and varies in colour from reddish to pale yellow; when 
placed in- water it swells and forms a jelly-like mass and a portion 
of it dissolves; this solution is rendered turbid by oxalate of 
ammonium, andgi^^es a copious white precipitate with alcohol; 
it is not precipitated by borax or sulphate of iron. • 

Chemical composition ,—Anacardic acid together with cardol 
is contained in the pericarps of tho cashew nut. To obtain it 
they are • extracted with ether, which dissolvefs out both the 
anacardic acid and the cardol; tho ether is distilled off, and 
the residue after washing with water to fre'e it from tannin, is 
dissolved in 15 to. 20 Rmes its weight of alcohol. This 
alcoholic solution is digested with recently precipitated oxido 
of lead, which removes the anacardic acid in the form of an 
insoluble lead salt. After repeated purification the acid is 
obtained as a white crystalline mass which molts at 26° C. It 
has no smell, but its flavour is aromatic and burning. When. 
heated to 200° C, it is decomposed, producing a colourless 
very fluid oil. It burns with a smoky flame, emitting an 
odour like that of rancid fat. Alcohol and other dissolve it 
readily, and these solutions redden litmus. Some of its salts 
are crystalline. Formula 0^, or O^. M^l. 

Ruhemann and Steinner, who 'have recently (1887) cx- 
mined Anacardic acid, give it tho formula 0®, and 

consider it to be hydroxy-carboxylic acid. By acting upon 
iodide of methyl with its silver salt, they obtained a methyl 
compound wliich was decomposed by distillation witli a 
disengagement of carbonic acid. {Jonr, of ike Chem, Sue., 1887, 
p. 66'i.) Aftfr tho removal of the anacardic ncui, the alcoholic 
solution which contains •the cardol is distilled to recover the 
spirit, and water added to tho remaining liquid till it becomes 
turbid, and afterwards acetat(5 and subacotate of lead till it 
is decolorised ; lastly, the lend is precipitated by sulphuric 
acid, Cardol is a yellow oily Ihpiid, insoluble in water, very 
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soluble in jalcolipl and ether; the solutions are neutral to. 
litmus. This.substance is not volatile, but decomposes when 
heated: It blisters the skin strongly. According to Stadeler, 
it contains 60 per cent, of carbon and 8*8 or .8’9 of hydrogen, . 
wlience hededuce.s the formula Ot; it should perhaps 

be 0 '^. . ( C/. Stnddcr^ Amu, Oh. Pharm., Ixiil, 187.) • 

The "oil of the almonds is sweeti pale-yellow, sp. gr. 0*91 6 ; 
that of the mesocarp rs tliick, brown and viscid, sp, gr. T034; 
it r.eddeus litmus, and turns darker when exposed *to the' air ; 
it is soluble in alcohol and ether, and dyes linen of a permanent 
yellow-red. {Lepine) 

This oil was found by A. Basiner (1881) to bo soluble in 
pptassa, with a red colour, darkening on exposure, and its 
alcoholic solution to yield a rod precipitate with basic le.ad* 
acetate. Cazeneuve and Latdur have found catechin. in the 
wood of the Cashew tree. The fruit yields TCI per cent, of 
ash. ( \Veniech(^.) • * 

Coniimree .—Cashew huts (F^ves de Malac, Fr.l are importod 
int 6 Bombay from Goa in very considerable quantities. Value — 
The Kernels, Rs. 18 per cwt.; the Tar, Re. 4 per gallon in Goa, 

SEMECARPUS ANACARDIUM, Linn. 

Fig. — Roxb. Cor. PL t. 12 ; Wight' Ic., t. bbS; Peddomo 
FI. Sglv.^ t. 166. Marking-nut tree {Eng.), Sdm&arpo a 
largos fcuillos (.Fr,). 

Hab. —Hotter parts of,India. The fr.uit. 

Vernacular. —Bhela^ Bhilawa {Ilthd.), Bibba {Mar.), Sh<Sn- 
kottai, Sheran-kottai {Tam.)y Bhilamo {Guz.), Geru {Can.), 
Sambiri, Thombari {MaL). 

‘History, Uses, &C. —The marking-nut, in Sanskrit 
Bhallalaka and Arushkara (causing sores}, is regarded by the 
Hindus as acrid, heating, stimnlant, digestive, nervine and 
escharotic, and used in dyspepsia, piles, skin diseases, and 
nervous debility. It is prepared for inteiual use by being 
boiled with cpwdung and afterwards waslnid with cold WJiter, 
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..The nut is also used to produce tho appearance of a bruisO in* 
support of criminal charges preferred through enmity,* and 
the juice is sometimes applied to the body out of revenge, the 
victim hav'ing first been made insensible by the administration 
of narcotics. In Sanskrit medicinal works a section is often 
devoted to the treatment of ulcerations thus produced. When 
given internally the juice of the pericarp is always mixed with 
oil or melted butter. It is the Anacardia of Scrapion. The 
Arabic name for the nut is Bala Jar, or Hab-el-kalb, in allusion 
. to its heart-shaped fprm. 

I bn Baitar says — 

waIaJ b I 5 bmx) y b b I yj oJL^Jb ibJ I 

(Balddar in .the Indian, language is Ancardia in Greek, which 
means heart-shaped. Mahometan writers order the 
juice to. be always mi^'d with oil; butter, or* some oily 
seed when used for internal adminstrntion. They consider 
it to be hot and dry, useful in all kinds of skin diseases, 
palsy, epilepsy, and other affections of the nervous system, 
the dose being from to ^ a dirhem. 'Externally they apply 
it to cold swellings, such as piles; the Tuhfat notices the use of 
the vapour of the burning pericarp for this, purpose, a practice 
known in Bombay;' it causes • sloughing of-.the tumours. 
When too large a quantity has been taken, oily and mucilagi¬ 
nous remedies should be prescribed. Two dirhoms is considered 
n poisonous dose. Some persons are much'more' readily affected 
by the drug than others. Garcia d’Orta remarks that the 
poisonous properties of the marking-nut have been' much 
exaggerated by Serapion, aijd goes on to say that in Goa it is 
administered internally in asthma after'having been steeped 
in buttermilk, and is fdso giveu as a vermifuge: and moreover 
s:iys he, wo (the Portuguese') salt tlm young green fruit and 
ii.-e them like olives. -Ainslie gives the following account of its 
use iu Southern India: ‘‘ Tlio llindusgive the juice in .scrofulous, 
venereal and leprou.s affections in very small do.ses; an oil is 
a) lu pre pan'd witii the mil l)y boiling, which is nserl oxtorimlly 

* its nj>j/)n'ati')n in a tiiluU il funn ur'.' iMccs great •"edematous swelling .\nd 
rednes j of the slv'iii. ’ . 




• in rlieuinatism and sprains, ft is of a very stimulating-naturo ; 
undiluted it acts as a blister. The Telingoos have the following 
prescription :— Juice of marking-nut and garlic of each 1 ounce, 
juice of fresh tamarind leaves, cocoanut oil and sugar of each 2 
•ounces ; mix, and boil for a few ramutes. Dose —One table 
spoonful twice daily in syphilis, aches, sprains, &c. Mixed, 
with a little quicklime arid water the juice is used all over India 
for marking linen^ and the stain is far more durable than that 
of tlie marking inks of Europe. 

in the Concan a single fruit is heated in the flame of a lamp 
and the oil allowed tp drop into a quarter ser of milk ; this 
draught is given daily in cough caused by relaxation of the 
uvula and palate. As an application to scrofulous glands of 
the neck equal parts of the juice of the marking.nut, Plii/mhQqo 
zeylanica, Baliosjpermum montamim, Eiqyhorhia neriifoUa, 
Asclepias gigaiiiea, sulphate of iron, and molasses are used. 
.Tho juice of the root-bark is also used medicinally on account 
of its acrid properties. 

The brown oil of the mafking^nut appears to resemble very 
closely in its medicinal action that of the cashew-nut ( sco 
above). Basiuer found that within 12 hours it raised a black 
blister ^ this should bo carefully protected from touch, as tho 
fluid causes eczematous vesicles on any part of the body.it ni.iy 
come iu contact \vith. Basiner has alsonoticiid painful micturi¬ 
tion, tho urine being reddish brown and bloody, and painful 
stools as a sequel .to tlie external application of the oil. ( ^ 7 /? . 
Jounu Pharm. Mar, 1882, p. 131.) In a caso of accidont.il 
blistering by tlie juice, recently under clinical observation- in 
Calcutta, and reported.by Dr. C. L. Bose, tho most marked 
feature was its prolonged irritant action on tho skin, alihougli 
washed off with cold water within a quarter of an h'Uir of tlio 
accident. Blisters began to appear about two hours after 
the application of the juice, and continued to form for three 
days, apparently caused by tho fluid from tlio broken vesicloH. 
No irritation of tho bladder or intestinrs was observed, but 
there was intolerable itching and burning of ihv ^kin aitemh d 
by a febrile condition. Most relief n*as .blaiued \^y the 
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application of hot oil. Like the oil of the cashew-nut, tfns 
oil appears to have a much less injurious effect than would be 
expected, when administered internally. 


Toxicology .—The marking-nut is seldom if ever given as a 
poison internally, but is*used as a local irritant to procure 
abortion, often causing mucb injury to the uterus and vagina-; 
a case of this kind is recorded by Chevers and another by 
Burton Brown. In Bombay acase has been reported in which 
the juice was used to cause hurt to a wife by disfiguring her 
face, and Dr. Gray has observed a case in which the nut wa^ 
introduced into the vagina as a punishment. Marking-nuts 
have also Tbeen* used by malingerers to produce ophthalmia and ■ 
skin eruptions. 

Description. —Thei marking-nut is well described by the 
Arabs as resembling the heart of an animal, the torus repre- 
sfuitiug the auricles, and the fruit the ventricles ; in the dry- 
commercial article the torus is seldopi present, and the fruit 
is of the size and shape of a broad bean, of a black colour, and 
quite hard and dry externally, but upon breaking the outer 
skin with a knife, the central cellular portion of the pericarp 
will be found full of a brown oily acrid juice; inside the peri¬ 
carp is a thin shell conforming to it, and containing a largo flat, 
kernel, which l.as no acrid properties. The root-bark is very 
thick, and contains a large quantity of acrid juice similar to that 
found in the pericarp; it dries into a black varnish. 

Chemical composition, —fl'hc almonds contain a small quan¬ 
tity of sweet oil; thopericarpcontains 32percent, of a vesicating 
oil “of specific gravity *991, easily soluble .in ether, and black¬ 
ening on exposure to the air. It ie similar to that of Awn- 
carclium occiJ.entalv, but Basiner (1881) found that it dissolves 
i?i potiissu with a green colour, and its alcoholic solution turns 
Vdack with ba^.c lead acetate. The fruit yields 2*11 per cent, 
of ash. (Ilei rnhr .) 

Ooinmcrcc .— Marking-nnis come horn various parts ot the 
country. Value, to ] Uup per Surat nianiid of 37^ lbs. 
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ODINA WODIER, Boxb, 

Fig.— Wight Ic., t. 60; Beddome FI. Sglv., t. 123; Roglc 
III, t. 31. 

Hab. — ^Hotter parts of India. The bark and gum. 

Vernacular , —Jingan Mohin, Kimul {Hind.), Shimti (Can.)^ 
Odiya-maram (Ta??!.), Jival Uthi (ATaZ.)^ Oddi-iuuuu 

(Tel.)y Moye {Mar.), Sheinbat {Guz.), 

History, Uses, &C. — This tree is called in Sanskrit 
Jingiui, Ajashringi (goat^s horn), and Netraushadhi (collyrium). 
The juice is considered by the Hindus to be a valuable applica¬ 
tion to sore eyes. Ainslie mentions that the bark powdered 
and mixed with Margosa oil is considered by the Vytians as a 
valuable application to old and obstinate ulcers; according to 
Wight, the gum beaten up with cocoanut milk is applied to 
sprains and bruises, and the leaves boiled in oil are used for 
a similar purpose. In the Pharmacopoeia of India the astrin¬ 
gent properties of the bark are noticed, and its use as a lotion in 
impetiginous eruptions and obstinate ulcerations. A decoction 
of the bark is rocomm(3nded by Dr. B. Bose as an astringent 
gargle. At Pondicherry the bark is administered in gout and 
dysentery; it has a stimulant action. {Corre U Lejannc.) 

Description -The gum is partly in tears of a yellowish 

tinge, and partly in colourless angular fragmeutvS, which are 
full of fissures like gum Arabic. It has a disagrcLable ta.sfco 
and is not astringont, about one-half of it is completely .^iiluhle 
in water, tln^ remaining portion Ibrnis a slimy mucilage, but 
is not gelatinous ; the soluble portioii, which is feel>ly aeiil, is 
precipitated by alcohol, and in a less degree by oxalate f)f 
ammonium, not at all by perchloride of iron or Ijorax. The 
bark is very astringent, thick and soft, of a light l)ro'"oi tafiour 
externally, marked with numerous wliitisl?. scars, w re po ¬ 
tions of the dry suber have falhm ofl*, also with mnrty i .d( 
scabrous rusty spots; intornally it is \Yhite \yhen fr*'-li, out 
dries of a reddish brown, a gummy juice exudes froLU it . h^ei 
cut; there are large laticiferous vessel'^ which coiiterTi the 
gummy juice. 
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Chemical compositioji. —The powdered bark exhausted with 
hot water affords 15 per cent, of extract containing 9*1 per 
cent, of tannin. The ash (9*3 per cent.) is very deliquescent 
' on account of the presence of a considerable quantity of potas¬ 
sium carbonate. 

BUCHANANIA LATIFOLIA, Uoxb. 

^ ¥{g.—Bedd. FL Sylv. t. 16E. 

Hab —Hot, drier parts of India, ascending 'to 3,000 feet. 
The seeds, 

• Femacular, —Chironji, Piyiir, Piydl (Rind,), Chirongi, Piyal 

■ _ ^ (Beng,), Chdroli (Guz.)j Chara, Chdroli (ilfar.), Moreda, Mouda 

{Tam.)f Chdra-pappo, Morala {Teh), Nuskul, Murkalu (Can.), 
'' Chirauli (Punj.), Mura,'AIunga Peru (Mai.). 

History, Uses, &C. —This tree is called in »Sanskrit 
Piyala, Chara and Tapasa-priya, or dear to hermits.’^ The 
seeds are an article of commerce, and appear to have been in 
use from a remote period in tjie preparation of sweetmeats, 
and as an ingredient in demulcent cough mixtures, generally 
in combination with dates, almonds, sesamum and cucumber 
seeds. Similar mixtures are also prescribed as a nourishment 
in debility. Charred slightly over the fire they form an excel¬ 
lent after-dinner dish. The oil has been recommended for 
balduGSS. The bark is used in Tranvancore for tanning. 

' Description —The fruit is a sub-globose, slightly com¬ 

pressed drupe, half inch in diameter, of a deep purple colour. 
Stone hard, 2-valved. Kernels laterally compressed like a 
vetch seed, brown, mottled with darker brown, rather more, 
than i inch in length, and rather loss than i inch in breadth. 
Slight pressure separates the oily cotyledons, which have a 
, very agreeable nutty flavour. 

Chemical compusUion .—The seeds have been examined by 
Church, who found in 100 parts—Wator 5 7, albuminoids 27*9, 
mucilage, &c., 2*7, oil 58*0, fibre 1*8, ash 3*3. The expressed 
oil of the seeds commences to congeal into a white oomi-sobd 
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mass at 18’5? 0., atwliicli temperature it has a specific gi’avity 
of 0-9134. It affords 95*7 percent, of insoluble fatty acids 
melting’ at 36°. The lead soap of the fatty acids was soluble 
to the extent of 38 per cent, in etker, as lead oleate; the 
fatty acids from- the insoluble portion melted at 57°, and 
possessed the characters of a mixture of palmitic and stearic 
acids. 

Commerce.^ChiTOJigi seeds are obtainable at about 4 annas 
per pound* 

SPONDIAS MANGIFERA,. Willd. 

Fig.— Wight III 1. m,t. 76; Bcdd. FL Sylv.^ t 169. 
Hog plum tree, Wild mango (Eng.), Mombin de Malabar {Fr,). 

Hab.— Throughout India. The fruit and gum. 

Vernacular, —Ambra^ Amra [Eind.^ Beng.)^ Ambada (Mar.), 
Mari-manchodi {Tam,), Toura-mamidi (Tel,), Pundi (Can,) 

History, Uses, &C. —This tree is the Amr^taka, Ararat, 
and Adhvaga-bhogja (traveller's delight) of Sanskrit writers, 
who describe the pulp of the fruit as acid and astringent and 
useful in bilious dyspepsia, on which account the name of 
Pittavriksha, or bile tree," is applied to it. It is the Con- 
dondum Malaccouse of Puraphius (I., 51). The fruit is much 
used by the Hindus as an acid vegetable, and they make a 
preparation of it resemlDling gooseberry fool, which is called 
Riiyet^.* The leaves and bark are astringent and aromatic, 
and are administered in dysentery, and the gnra is used as a 
demulcent. 

Description. —The drupe is oval, fleshy, smooth, the size 
of a pullet's egg, and yellow when ripe ; nut oblong, wood;', 
very hard, oulwardly fibrous, fi-celled, from 1 to 3 cells only 
are fertile;, seed laucoolacc ; embryo inverse,, witheu(; neri- 
Bperia. Tho gum is yellowish or light brown, principally in 

* is a bemi niiul lull j[:"c])arcd uitu a little 

mustard, milk, and the pulp of some acid fruit. 
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stalactiform pieces. Ifc resembles tragacantb in its beb^iour 
with water, 40 grains form with 2 ounces of wat6r a transparent 
jelly of a light brown colour, in a dilute solution the insoluble 
portion deposits, and the small portion which is soluble gives 
with neutral acetate of lead a white precipitate, with basic 
acetate an opaque white precipitate, with ferric chloride a 
reddish gelatinous precipitate, with Fehling’s solution there is 
a slight reduction on boiling, with ammonium oxalate a copious 
precipitate, it is precipitated by alcohol, but is unalfected by 
iodine, nitrate of silver and borax. 

A remarkable gum-like secretion is yielded by a species of 
Spondias introduced in Bangalore. Jt dissolves without 
swelling in water, and forms a milky and soapy solution. 
One-sixth of this substance is soluble in rectified spirit, and 
although insoluble ii%vwater is unctious and soapy to the touch. 

MOKINGEiE. 

MORINGA PTERYGOSPERMA, Gdrtn, 

Fig —Wight III I. 18G, t. 77 ; Bedd. FI Sgl, t. 80. The 
Horse-radish tree (Eng.), Moringa h graines triptcres (Fr.), 

Hab .—India. The fruit, bark, gum, seeds and root. 

VentocnJar .—Sahjna {Hind.), Sbegva, Shegat (Mar.), 
i^rlurungai (Tam.), Saragavo (Griz.), Nugge (Can.), Munaga 
(Tel). 

History, Uses, &C. —The root of this very common tree, 
the Sobhanjana, Murungi and Danshainula (pungent root) of 
Sanskrit writers, is described by the Hindus as acrid, pungent, 
stimuhril and diuretic, undis applied externally as a rubelacicnt. 
Tne tSftAi vive> 'sviiiVvi b/i'AvLTrabrnt and n.rccvJled mavicha 

(white popper). The Bliavaprakdsa mentions two varieties of 
tlio trt?(;, cl;:., white and red.* The white is said to be the 
Btrongt r rubefacient, but the red is preferred for internal use; 
it is given in arising from enlargement of the liver and 



^ Probably M. concanensis, Nimmo, ^^bicll has red flowers. 








spleen. In internal and deep-seated inflammation and abscess 
(vidradhi), a decoction of the root bark is recommended to be 
given with the addition of asafoetida and rock salt. The root 
bark is besides used externally as a plaster, and the inflamed 
part fomented with its decoction. A decoction of the root bark 
is considered useful in calculous affections. The seeds are 
an ingredient in some stimulant applications. The gum of the 
tree, mixed with sesamum oil, is recommended to be poured 
into the ears for tho relief of otalgia; it is also rubbed with 
milk and applied in headache to the temples. Mahometan 
writers describe Sahjna flowers as hot and dry, and consider 
that they expel cold humours, disperse swellings, act as a 
tonic and diuretic, and increase the flow of bile. Tho juice 
of tho root with milk is diuretic, antilithic and digestive,- 
and is useful in asthma, A poultice made with the root 
reduces swellings, but is very irritating and painful to tho 
skin. The pods are a wholesomo vegetable, and act as a 
prevontivo agaiust intestinal worms (vide ]\Iakhzan, article 
Sahjna). Aiuslie mentions the use of thf "'^ornnghy root by 
Europeans as a substitute for Horseract.sh. He also says 
that the native doctors prescribe it as a stimulant in paralytic 
affections and intermittent fever in doses of about one scruple ; 
that they also emjdoy it in epilepsy and hyst. ria, and eousider 
it a valuable rubefacient in palsy and chrouic rbeumatism. He 
wrongly supposes the seeds to bo the Hab-cd-brni tho 
Arabians. Rumphius and Loureiro state that tho hark is 
eminenagoguo and even abortii'acient. In Bengal half ouno»* 
doses of the bark aro said to be used to procme abortion. In 
Madras tho following j)rescription is said to bo a good remedy 
for scorpion stings:—M(;ringa bark and nut of each 4 ozs., 
tobacco 2 ozs., gunpowder 2 dmchms. ]\rako into a sru-oth 
pattc, roll into a pencil and dry. \\'hon required rul> it 
wdth a little water over tho sling. According to Fleming, 
tho oil of Llie seeds is used as an extoiual applie;4ii>u for 
rheumatism in Bengal. In India tho root is gcuorallv 
accepted by Europeans a.s a perfect BubBtilutc for Horse¬ 
radish. The unripe pods are used as :• vegutablo ; they may 
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be boiled and served with melted butter, or cut in pieces 
and mixed with curries. The flowers are eaten in curries^ 
and also fried with butter. The young leaves are boiled with 
onions and spices and used in the same manner. A decoction 
ot the root bark is used as a fomehtation to relieve spasm. In 
the Concan the bark of the wild tree is ground with Plumbago 
root, pigeon^s dung, and chicken^s dung and applied to destroy 
Guinea-worms. Pour tolas of the juice of the leaves of the 
cultivated tree are given as an emetic. The gum is said to be 
used to produce abortion, but it is difficult to obtain any ' 

reliable evidence upon a point of this nature; it would be quite, 
possible to use it as a tent to dilate the os uteri, as it is very 
tough, and swells rapidly when moistened. In many parts of 
India the right of collecting the pods upon Government lands, 
for sale as a vegetablife, is leased; they are never allowed to- 
ripen, and the oil is not expressed. The Bengal Pharmacoposia 
furnishes formuloe for a compound spirit and compound infu¬ 
sion. In the Pharmacopoeia of India the plant is planed in the 
secondary list, and its principal uses are briefly noticed. 

Description. —The fruit is light brown when ripe, a foot 
or more in length, triangular, ribbed, and composed of three i 

valves containing a soft white pith, and a single row of from 
12—18 seeds, which are dark brown, roundish, the size of a 
pea, and furnished with three membranaceous wings. The 
kernel is white, oily and bitter. The gum, when it first exudes, 
is opaque and white; from exposure to the air it soon becomes 
pink, and finally of a dull rod colour on the surface, the interior 
remaining white. It occurs in pieces of considerablo size, 
generally more or less vermicular in form, and appears to bo 
<mly produced upon trees which have been injured by insects. 

The t 'i'^tf3 is bland and mucilaginous. In dry air the gum becomes 

very iriable, but in a damp climate it is tough and holds 20 

per cent, of its weight of water. The bark of the root has f 

a reticulated light brown oxtcrnal surface ; it is thick, soft, 

aa-l internally white, and has a pungent odour and taste, 

exactly like Horseradish. The wood of the ivot is soft, 





porous, and yellowish^ and lias the same properties in a less 
degree. 


Microsco'pic structure .—The parenchyme cells of the bark 
are loaded with globules of essential oil. The wood is provided 
with very large scalariform vessels easily visible with the naked 
eye. The medullary rays both in the wood and bark are very 
distinct. 

Chemical compositiou .— The root distilled with water yields 
an essential oil which appears to have much pungency, but the 
odour is distinct from that of oil of mustard and garlic, and 
more offensive. The husked seeds yield, according to Cioez, 
36*20 per cent, of oil. {Compt. Rend. LXI., p. 236.) 

Moringa bark contains a white crystalline principle answer¬ 
ing to the reactions of an alkaloid and occurring in the spirituous 
extract. It is scarcely soluble in water and ether, but readily 
soluble in acidulated water, alcohol and chloroform. Sulphuric 
acid dissolves it with, a red-browh colour, nitric acid with a 
yellow colour. The bark also contains two resins, one soluble 
the other insoluble in ammonia, an organic acid, a quantity of 
uiuciliige, and it left on incineration 8*2 per cent, of carbonated 
ash. An alcoholic extract of 30 grammes of bark was adminis¬ 
tered to a small dog and produced no poisonous effects. The 
gum-like exudation when placed in water gradually disintegrates, 
forming a slimy mucilage which is precipitated white by solu¬ 
tions of neutral and basic plumbic acetate, and is not affected 
by alcohol, ferric chloride, oxalate of ammonia or borax. The 
insoluble portion is seen under the microscope to bo composed 
of mucilage cells. No starch or tannin is present in the exuda¬ 
tion. When holding 11 per cent, of water it has a specido 
gravity of T46 at C. It absorbs 20 times it.s weight of 
nitric acid (1*2), Ibrniing an orange jelly which when heated 
is decomposed and produces oxalic acid. Ash 2*75 per 
cent. 
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CROTALARIA JUNCEA, Limv. 

Fig. — Roxh., Cor. PI. t. 193; Bot. Mag. t. 1933; Rheede, 
Hart, Mai, lec, t, 26» 

—Throughout the plains oflndia. Often cultivated. 

FernacM?«r.—San (Ilind:, Bettg., Quz.), Jenappa, Shanal 
{Tam.), Shanambo {Tel.), Sanvu {Can.), Tag, Sonalla(Ifar.). 

History, Uses, &C. —The seeds and leaves of this plant, 

111 Sctuslvi ifc StinQij ciTG iisG(l 111 Hind-ii mccIicinG^ niid qtg cousi*” 
doredtobG cooling, and to purify the blood in febrile states of the 
system accompanied by cutaneous eruptions, such as impetigo, 
psoriasis, &c. They a% also said to bo emmenngoguo in half 
drachm doses given twice a day, and aro supposed sometimes to 
have caused abortion, but this is very improbable. The 
sacred thread of the Kshatrias is directed by Manu to be made 
of Crotalaria fibre. 

C. verrucosa, Linn., Bot. Mag. t. 3034; Wight, Ic. t. 200; 
Rheede, Uort. Mal.ix. t. 29, found througliout the tropical regions 
of India, is called in Sanskrit Sana-pushpi, Dhavani, and Vrihat- 
pushpi; it is described in the Nighantas as bitter and an e.xpel- 
lant of bile and phlegm. This plant and several other species 
of the genus arc included under the Sanskrit name of Ghanta- 
rava and tho vernacular names Jhaujhauia {Hind., Beng.), 
Vatta-killu-killuppai [Tam.), Ohelogherinta {Tel), Ghugri' 
Diugala, Khulkhdl-dingala (il/nr.), in allusion to the rattling 
aoiso made by the seeds when the ripe pods aro shaken, just 
a.3 the generic name of tho botanists is derived from the Greek 
(tpeiraXor, a rattle or castanet. Rheedc {Uort. ix. p. 53) 
says that the juice of tho leaves of C. verrucosa is supposed 
to diminish salivation. Ainslie, speaking of the same plaiii, 
says:—“Tho slightly bitter, but not unpleasant tasted juice 
of tho loaves and tender stalks is prescribed by tho Tamool 
doctors, both iuterually and externally, in cases of scabies and 





iinpcHgo/’ In Pudukota/ C. retusa^ Linn, - (Bot,. Mag, 

• ^. 2561 ; liJveede, Hort, Mat: ix, /.•25), is used for the same 

purpose. .C. Sericea, Betz,, is used in Bengal/and* C. 
medicaginea, the Punjab. C. Bufhia,’ EamUt,, 

• called Khi'pj Sis and Kharsan iu the vernaculars, is.con- 

• sidered to be very cooling ; if is a’naked.looking, bushy plant, 
common in tlm arid, districts* of Northern India, which has 
the smell of broom when-bruised. 

. 0./wwcea is extensively cultivated for its fibres, from which 

tow is prepared. * The nets of the Bombay fisherinen are mado 
of this fibre which is very- strong and tans well. After the 
bark has been removed,, the stems of the plant, which are per¬ 
fectly straighf and unbi’auched, are sold, to the toy-makers; 
or cut in short leng’ths and dipped in brimstone to make fire- 
. lighters for the Parsees/ whose religion forbids them to blow’ 
•fire when lighting or extinguishing it. 

The CrptalariaS appear to bo used medicinally on account 
of their mucilaginous and emollient properties; the leaves might 
be use*d as a poultice like Althma leaves. 

Chemical coviposition. —Mr. J. G. Prebble, who has examin(*d 
tho leaves of C, rctusci and C, medicaginea, informs us that 
they contain abundance of miicilago, a little eolid fat, and a 
resin soi ’bio iu ether, which does not form a reddish solution 
with potash. • The leaves of G, mcdicagijiea contain also a trace 
of tannin.. ‘ 


TRIGONELLA FCENUM-GRi^CUM, Linn,. 

Fig.—SHth.; FI. Gnnc., t. 76G; Bcull. and T4n., t. 71. 
Fenugreek {Eng.), Fenugrec (/V.). • • 

Hab •—Cashmere, Punjab, Up))er Gaugetic Plain. Widely 
cultivated. The seed and h(;rb. 

raac?t/ar.—Methi (Ihud,, Afar,, Guz.j l^^ ng.), Vendayaru 
{Tam,), Meiitula {T(d,), Meiiihya, Meutc 

History, Uses, &‘C. - li-ip history <^.»f great 

antifiuity; it wa.s much valued by the ancicuty both as a . 
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and medicine j in India it lias long been extensively cultivated, 
its seeds being considered* carminativej tonic, and,apbrodisiac.' 
Several confections made witb them are described in Sanskrit 
works under the names of Methi m.odaka, Svalpa meihi modaka, 
&c., and are recommended for use in dyspepsia with losS-of 
appetite, in the diarrhoea of.'puerperal women, and in rheumat¬ 
ism. All these preparations consist of a number of aromatic 


substances, one part each, and fenugreek seeds equal in quan-, 
tity to.all the other ingredients. Under the Arabic name’ of 
Hulbah, and the Persian Shamlit, Mahometan writers describe 
tho plant and seeds as hot and dry, suppm-ative, aperient, 
diuretic, emmenagogue, useful in dropsy, chronic cough, and 
enlargements of the' spleen and liyer; A poultice of the 
loaves is said to bo of use in.oxternal alid internal swellings 
and burns, and to pifevent the hair falling q£E. Tho Hour 
of tho seeds is used as‘.a poultice, and is applied to the skin 
as a cosmetic. They also use the oil of the seedt for various 
purposes. In Europe the history of the plant is equally 
ancient. Aretieus pre.scribed it both internally and' exterually. 
The powder of the seeds was rocommondod by Dioscorides in 
tho form of a poultice for inflammatory aliectipns.* Pliny 
(21, 120) mentions the use of Fonugrook or Silicia as,- a mo- 
dicino, and ascribes to. it the same properties asTheMalio- 
uiqtau writers abovo quoted. Ainslie notices its uses by native 
pV.actitioher3 in Southern India for dysentery, the seeds being 
tousted and afterwards infused. At the present time, Feuu” 
greek is-exton;,ively used in India both as an article of diet and 
as a m(;dicino. Pho loav<js ore used both intornully and exter* 
nally on acc.omt of .their cooling properties. . Tho young plants 
ai.? Ml «'n\s to be found in tho vegetable markets, and are most 
esioeined wbVn only tho two seed loaves are formed j tlioy nro • 
boiled and artcrwHid,s fried in biitter, tho taste is strongly 
hitler, and di.sagreeiib’a to tho.so who have not become 
nceuHtoincd V*. it; in bilion,^ states of tho syst-iu (ho vegelablo 
lios all aperient neii )u. 'ilie seeds enter into tho eonrnosition 


Jt Ir^tllC TyXlv ui i *1*'i^l O t (j i . ^ 
ionlmrii) unii t.gouldliorn). 
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an imitation of crirmirie. The yellow decoction,iised with 
suljJhato of copper produced a‘fine permanent green. In modern 
medicine Fenugreek is no longer in use; it is^ however, still 
kept by. druggists for veterinary pharmacy, and is very largely 
consumed in the preparation of cattle foods. 


Desfcription. —The pod is siclde-shaped, 3—4 indies long, 
slightly flattened mid ending in a long point; it contains from 
10—20 rhomboidal seeds, yellow or yellowish-brown, semi¬ 
transparent, about ^ of an inch long, somewhat' compressed, 
with* the hilum on the‘sharpcfi’ edge, and a deep furrow running 
from it and almost dividing tho seed into two unequal lobes ; 
the surface is finely tubercular; the testa consists of two layers, 
tliG inner of'wliich is mucilaginous and encloses the cotyledons 
and their large booked radicle. The cotyledons are composed 
of paronchymatous tissue, the colls of which contain globules 
of fatty mattei', and granular matter coloured yejiow by iodine ; 
the tilsto is bitter, oily.and aromatic. 


Chemical —The cells of tbe^testa contain fanuin; 

the cotyledons a-yollow colouring’matter, but no sugar. Tho 
air-dried seeds give? off 10 per cent, of water at 100° C., and 
on subsoqueut incineration leave *7 per 'cent, of ash. of'wliich 
nearly a fourth is phosphoric acid. Etljer extracts from tho 
•pulverised seeds 6 per cent, of a fetid, fatty oil, having a bitter 
taste. Amylm alcohol removes in addition a small quantity of 
resin. Alcohol added to a concentrated a'[ueous extract, forms 
a precipitaio of nwicilage, ainonni- when dried, to 28. per 
oe.nt. Burnt with soda lime, the srod;> yielded to Jahns 3*4 per 
cent, of nilrbgen,.equivalent io 22 per-cent of albumin. 4’ho 
nature of tho odorous princi}*.lo * has not boon deter mined. 
.{Pharniiircjy.iphia^ E. Jitliiis (llrb-ht, IS, 2518-2-V23) ivports 
tlKit ho has foiiud two alkrJoids iv ih.. s-ods, c!:oliw, n bai-o 
found iu auiiiiitr swaaliiuio, and aucflior, wliieli )to nauusi 
trijondUnr. 'i ho j.’dv., r: . d v .'i.; ri-.fl - d -. lili 7*' per 

cuiil, nh'ohi i, and tue t's-' idu il liiuii’v "ans 

pi-ecipiiab'd with 'koUui= am'; so.li. A(u r i-mimval uf land 
from tho aad o'.-uporuti.'.n, lifi? nlka!..'! in tvore. 
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, fated by potassium-iDismutli iodide’ and sulpljnric acid. Tlie 
bases were only completely precipitated after some weeks, and 
yi. \ then converted into the mercuric * iodide compcRinds to- 

albuminous matter. This was done by decomposing 

• the bismutlrcompound with soda and.a'ddiug mercuric iodide,, 

when was precipitated and remained in the 

^ ' mother liquor, from whi6h it was. ‘precipitated as. oily drops 

(afterwards solidifying) by means of ‘Sulphuric acid —0*05 
per cent, of chojine and 0T3 per cent, of trigouelliu6 were 
^ obtained.. The author examined the gold and platinum salts-of 

V choline. Trigoiielliue, NO-+H'“ 0, crystallises from 

• alcohol in colourless prismS; wliich possc'ss a weak saline taste. 
It is hygroscopic and easily soluble in water/ ])ut is insoluble in 

; - ether, chloroform, and benzol. The solutions are neutral. It 

^ ^ gives precipitates witli®tha usual allialoidal reagents. Analyses 

irv^;. of the free ba.so> the hydrochlorato and tho platinum and two- 

gold double salfs were made. * • 


Trigonelfine is isomeric aud probably identical with pyri^ 
' dlnc^-beTain, proparcd.by Yoa. Gericliten by heating pyridiuo 
with mouocliloracetic acid, the only difforence being’that 
./.■f' p} ridine-betiiin hydroc-hlorato coloured bluo by sodium 
r amalgam, and trigonolliiie yellow.. By lieating trigonellino 

with concentrated caiisric potash,* a disiilkte is obtained which 


appears to contain pyridine. [Journ, Soc. Chem. Jnd.^ Journ. 
dc Pha)\ tVdo ^ . 


Commerce, Fenugreek seeds are grown, extensively in the 
Jngher inland provinces of India. Fruui ICarachi alone tho 
’ imports into Bombay are about 11 , 000 cwls, annually. ’ 

\ dlue, —lls. 43 to 50 per-c;andy. 


■ .TRIGONELLA UNCATA, Boise. • 

■ii' rf, U&b-—Persia, The pods. ‘ 

(•Vi7i«'‘K/ar.—Ildil-el-malik (Aral., Ind). 

History, Uses, &C. T!i0 small crescent-shaped pods 
which are iini)ortod into lloinhay f'l-oni the IVrsiau .tiulf uniler 
this uamo are tjousldorcd by Arabian writers to ‘bo tho Mcli- 
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lotus of Dioscorides.* The author of thb Makhzan-el-Adwiya 
giye^ Malilotus as the Greek name‘and. Giah-i-kaisar as the 
Persian. He goes on to say that there are two kinds of 
melilot, both planta are irmch alike, but the fruit of one is 
crescent-shaped with small roundish seeds something like fenu¬ 
greek, while the fruit of the other is much smiiller bpd only 
slightly curved; both have an odour like fenugreek.* The 
best fruit for medicinal purposes is hard, yellowish, white and 
•aromatic, with yellow seeds.^’ The 'Mahometans, following 
the Greeks, hold melilot in high*esteem as a rQmedy'in.a great 
variety of disorders ; it is considered to be suppurative and 
slightly'astringent; and is much used as a plaster to dispel 
tumours*and cold swellings. ‘ The diseases in which it is 
adtuinistcred internally are of a wideh^ difFercnt.nature and far- 
too iiiuncrons*.for recapitulation here; for an account of them 
w;o must refer tho reader *to the Makhzan, ar(icle.Ikl!l-cl-malik. 
MclllDtns-alba, Lam., and M. parvijldra, Desf., grow in Indui; 
the first species*has the delicate odour of the European meliiof.- 
In the Makhzan an Indian variety .of mclilgt is mentioned,* 
which has Very small fruit;'it is called Piraug.t Coum^a'iii, 
the odorous principle of molilot,.whcn given to ‘dogs in dosses 
of 7 to 10 grains, produces great and even fatal depression, 
and in man doses of 30 to 60 grains occasion nausea, giddiness 
dcpr.('ssion, vomiting and* drowsiness. • Kuhlor finds it to be a 
‘uiivrcotic, which at first stimulates, but afterwards paralyzes tho 
heart. * . 

• - . • tf 

Description. —Small, sickle-shaped, greyish yellow pods 
with a beak slightly curved Outwards, distance from base‘to 
apex i an inch ; length of pod round .tho curve about one inch ; 
it is grooved on both sides, .and divided by a central partition 

* ^€.\iXajTo?, Dios, iii., 43^ MellloUia and Soi:tula canipana of. the 
iloTiKais. I’lin. dl, di), much used in pic-paring mulagmath, Sciib. Coi^p.’ 
2b8, ' f i^eq. - ^ . 

t Tr:yonc.Ua. corniculata^ Linu., Wi.ght Ic. t. 381. It is cukivatec] iu 
Bengal '/cgclablo in the cold weatber, al u> at Bolpaiiin, whore jt m 
called Tiriiint. It ie tho oa Suilok’rit wiiU ra, and i: us.cd in ludia” 

for omkiug chapleis. ■ " ‘ 
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inio two celLs^ each of which contains a single row of small 
* . gi’tyish-yellow rliomboidal .seed’s^ ^deeply notched on one side, 
and. seen under, the microscope to be marked' with numerous 
black spots. The other kind with, very^ small slightly curved 
pods mentioned by Mahometan'writers is not found iii the 
shops. * * 

• Chemical composition. —Coumtirin, 0^, tlio anhydn'do 

of coumaricacid, 0^,and the odorous principle of melilot, 

is found in several plants*; it is best prepared from tho Tonka 
bean, Coxlmarouna odorata,. by digesting in strong alcohol, 

' ^ on evapoi^ting, a crystalline magma is obtained, whiclvwhen 

purified with animal charcoal, is colourfesait crystMlizes in 
** trichlinic crystals; melts at 50^ C., and boils at 270° without 
sensible alteration; it has an agreeable aromatic odour, and a 
bitterish burning tast% the vapour acts strongly upon the 
. brain; coumarin is nearly insoluble in cold water, boiling 
'water dissolves it freely, and deposits it on cooling in slender 
.needles. It hissolv*es with o*ut alteration in dilute acids/ . 

# * Commerce. —Iklil-cl-malik is sold for six annas per Jb. * 



INDIGOFERA TINCTORIA, 

Fig . Itheede, Mori. MaL I, 54; Wight Ic. t. 365. Dyer’s 
• Indigo (Eng.), Indigotier tinctorial (Fi\), 

Hab. —Western India, cultivated elsewhere.. The plant 
and Indigo. ’ • - * ’ 

Vernacular.’—^l^x]- (Hlnd.y Beiif/.), Nili (Mar/y Ca?i.), Nilam 
Nili-inandu (Tc/.), Gali (Gn 2 .). 

. History, Uses, &C.— Indigo, in San.skrit Nila, a word 
whibh signifies, dark blue or black, appears to have been’knowu 
in the J^ust as a dyo and meditin^' froip'a very remote period. 
Its iupxjrtnucq as an nrliclc of trade is indicated by the Sans- 
];rit Bynoii^^m Tkinigbaiidhu, or ■‘^trader’s friend.’’^ It wag* 
probably c:tportod froiii Camljay, Broacli and Thaua at a very 
early period, corttdnly from tho latter port 3. C, 30. What 
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ioscol’ides calls Indioon, and Pliny and Vitrayins Indicuia, 
was a.blue pigment broiiglit from India, and used both in 
painting and dyeing. Wfien powdered it gave a black powder, 
and when suspended in Avator it produced an agreeable mi.v- 
turo of blue and purple. . It belonged to the costly dye.-stutfs, 
and was often adulterated by the addition of earth. ‘ On this 
account, tliat which was soft without any roughness, and which 
resembled an inspissated juice, wag ^teerned the best. Both 


Pliny and Dioscorides speak of two kinds,, one of-which 
adlicios to rCcds, in the form of slime or scum thrown up by the 
sea ; the other .was scraped from the 'sides oT dye-pans in the 
form of a purple-coloured scum. Tho ailcients considered Indicum 
to be astringent, and used it for. ulcers and inflammation, and- 
to cleanse.and heal Avoimds. (See Beckmann's Hist, of Invent. 
II., p. 258, whore the subject is fully rliscu-ssed.) The early 
Arabian physicians identified Indicum with Nil, which they, 
leg.-irded as a kind of Indian woad. Ibn Sina calls it El-was- 
m.ih-el-Uindiya, and it was also called Idlim, which Avas an 
Aiahian mune fOr woad, as appears from a passage in Abu 
rianifeh, who s,-iys " An Arab of the desert, of tho Sarah 
tribe, told mo that the -Idlimch is a plant thet rises upon a 
stem about a_ cubit in hoight,'and has branches af tiio 
ostrcmities of which ■ are Avhat resemble the blossoms of the 
coriander, aud_ it (tho plant) is dust-coloured. " In Ibn 
Siiia s time AA.ead appears to have been superseded by indigo, 
as he do.scribes \Ahisnieh as Avark-iin-iiil, •“ or loaves of the 
Nil.’’ In tho 13th century, Marco Polo relates that ho saw 
Indigo, whi-.:h the dyers used, made in the knigdom ofCoulan 
01 - Coilum; and he dtscribo.s tho proce.?a for prepuring it. Persian, 
writers on Indian drugs state that before the time when tho 
Englo.h began to cultiv'ate indigo, tho best kind n-.ade in 
India was known as Balana, from the name of a .place in tlio 
iShahjehanabad district when; it was ma.lo, and the record, of 
the cargoes of the ships which arrived in Holland from tlio 
Hast Indies in 1031, show that the first hitd 1.3,539 lbs. of 
Sirclies indigo ; tho second 82,731 lljs. of (ui -.cruv ; the 

third fib,990 lb.s-.uf tho same ; the fourth 5o.79o lbs. ofu'^jauu 
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indigo; 32,251 lbs. of Sirclies indigotlio sixtb . 

^0,698 lbs. oi Bajaha indigo ; and tbe seventb' 27,532 lbs; of 
Sirches. The value of'the indigo brought in these shi[>s was 
at least 500,000 dollars. • • ' 

The indigo plant' was not known, in - Europe until the.close- 
of the IGth century. ' . 

Both Hindus' and .Mahometans consider the plant to have 
atfenuant properties ; they' prescribe it in .whooping-.cough, 
affections of the lUngs and kidneys, palpitation of the heart, 
enlargement of the spleen or liver and dropsy. Indigo applied 
to thfe navel* of children is said to act hpon the bowels ; it-is •• 
applied to the .hypoga3t^:ium to promote the action of .the' 
bladdor. . • . • 

A poultice or plaster .of the leaves is recommended in various 
skin affections, and is used as a stimulating application to old 
* ulccTh, haemorrhoids^ &c. Indigo is applied to the bites and 
stings of venomous insects and reptiles to relieve the pain, also 
to burns and scalds,’.and in Bengal is conimqnly applied to 
wounds, &c., of horses and cattle. • ' 

The plant has a great repute in some parts of India as a 
prophylactic against hydrophobia, so much so us to be known 
among the nativliS as the dog-hitc shriihE A wineglassful of 
the juice of the leaves is administered in the morning, with’or 
.witlioUt milk, for threo days, to those who liave been bitten 
by dogs BuppoBcd to bo mad. People who have-taken it 
inform- u 5 that beyond slight headache no disagreeable effect is 
produced, but that when a larger dost' has been given it has 
proved purg-itiVc. In addition to the internal administration,- 
the expressed*leaves are each driy applied to the bitten part as a 
poultice. Rheede, speaking of indigo, says—‘‘viribus veneui 
ob.sfstit.^^ ..(\inslio notices the-u bo of tlie root by the .Hindus in 
hepatitis. It wcnild appear that the wild indigo.(J. pailcifolia, 
Dclilo, ) is considered to have the same medicinal propc rtics as 
/. tlnctorla and it.s von'ety i. anil. For Roth’s obaervalions 
on iho g.so of Indigo in opilepsy and other spasfnodic artVetions, 
BOO Brit, dad For. Afid. JiVr., July 183G, p. 214. His uccc’uiit 
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fits pliysiological effects is as follows :—^‘Shortly after taking 
it, the patient experiences a sense of constriction at the fauces^ 
and the impression of a metallic taste on the tongue. These 
are followed by nausea, and frequently by actual vomiting. 
The intensity of these symptoms varies in different cases. In 
some the vomiting is so violent as to preclude the further use 
of the remedy. The matter vomited presents no peculiarity 
except its blue colour. When the vomiting has subsided, 
diarrhoea usually occurs: the stools are more frequent, liquid, 
and of a blue or blackish colour. The vomiting and diarrhoea 
are frequently accompanied by cardialgia and colic. Occa¬ 
sionally these symptoms increase, and the use of the remedy is 
ill consequence obliged to be omitted/^ Dyspepsiaand giddiness 
eornetimes succeed. The urine has a brown, dark, violet colour; 
but Dr. Koth uever found the respiratory matter tinged with 
it. After the use of indigo for a few weeks, twitchings of the 
muscles sometimes were observed, as after the use of strychnia. 
Tho seeds of these plants powdered and steeped in arx’ack or 
rum, yield a tincture which is used to destroy lice. 


CuUlvaiioii and prodiiciion ,—Indigo is chiefly cultivated in 
Bengal in th(3 didta of the Gauges, on those districts lying 
between the Hoogldy and tho main stream of the former river. 
The ground is ploughed in October and Novenaber after tlie 
Cessation of the rains; tho seeds are sown in March and tho 
beginning of April. In July the plants are cut ^yheu in blossom, 
that being tho time when there is tho greatest abundance rf 
dyeing matter. A fresh mbist soil is tho best, and about 12 lbs, 
of seeds arc used for an aero of land. The plants are destroyed 
by tlie periodical inundations, and so last only for a single 
year. Tho cut plants are first steeped in water, when they 
ferment with evolution of CO^, the yellow liquor is then run 
oil' into another vat, when it is vigorously mixed with air by 
manual labour or machinery. By this nieaus tho loucindigo 
(white indigo) ceutained in the solution i-^ oxidised, uiul the 
indigo separates out os a blue scum whicdi finally settles to the 
bottom. The supernatant liquor is then ruu off, and ilie 
indigo is boiled with vvater for several hours, pressed and 
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dried. ( Watts' Did, of Ohem.) Before it is perfectly dry it'is 
cut into cubes throe inches square ; it is then packed up for sale. 
Indigo is ono of the most precarious of Indian crops, being 
liable to bo destroyed by insects as well as inundation of tho 
rivers. It is generally divided into two classes, viz,, Bengal 
and Oude indigo. Madras indigo is not much inferior to that 
grown in Bengal, 

Description. —A shrub 2 to 3 feet, erect, pubescent; 
branches terete, firm ; leaves pinnated; leaflets 5 to 6 pairs, 
oblong ovate, cuneate at tho base, slightly decreasing in size 
towards the apex; racemes shorter than the leaves; sessile, 
many flowered; flowers small, approximated at tho base of tho 
raceme, more distant and deciduous towards the apex, greenish 
rose-coloured; calyx 5 cleft; segments broad, acute; legumes 
approximated towards flie base of tho rachis, nearly cylindrical, 
lightly toruloso, deflexod and curved upwards; seeds about 
10, cylindrical, truncated at both ends. 

Chemical composition, —The formation of louciudigo from the 
glucoside indican, which is present in the.plant, is stated by 
E. Alvarey (Compt. Rendus, 105, 286) to be effected by a special 
bacillus, which is strongly pathogenic, and closely resembles 
tho bacilli of pneumonia and rhinoscleroraa [Watts' Did, of 
Chem,) Regarding t})e preparation of indigo synihetically by 
Baeycr, and for an account of the chemistry of the article, we 
would refer our readers to Muir and Morley^s edition of Walts^ 
Dictionary of Chemistry, Pure indigo should yield about 4*5 
per cent, of ash. 

Commerc/i, —There are many kinds of iudign in the Indian 
market; tho principal are;— 
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The present annual production of indigo is estimated as about 
8,200 tons (value £4,000,000), of which 6,100 tons are produced 
iu India, 1,100 tons in America, and 1,000 tons in China and 
other countries. ( Watts' Did, of Chem,). 

INDIGOFERA ASPALATHOIDES, Vahl. 

’Pig—Wight Ic,, L 332 ; Hook. Ic., t 188. 

Hab.—Carnatic and Ce^don. The plant. 

Vernacular, —Shcnevar-vaymbu (Tam.), Shiva-nimb (Mar,), 

History, Uses, &C. —This plant is the ^faiielli of Rheede 
(Port, Mai, ix,, 37) and the Afi'palailius indicus of Ainslie. 
Rheede states that the plant, rubbed into a paste with butter, 
is applied to reduce (jodematous tumours, and that a preparation 
made from the aslies of tlie burnt plant is used to remove 
daudriff from the hair ; the leaves are applied to abscesses, and 
an oil is prepared with the root which is used to anoint the 
head in erysipelas. According to Ainslie, the leaves, flnwers, 
and tender shoots are considered to bo cooling, demuleont, and 
alterative, and are employed in decoction in leprosy and can¬ 
cerous affections. I'he root is chewed as a remedy for tootli- 
acho and aphthm of tlie mouth. 

Description, —Alow undershrub, with many spreading, 
rigid, terete branches, and argenteo-cauescent branclilets. 
Leatiets 1 to 5, pale green, with a few obscure adpressod hairs, ^ 
oblong-lanceolatc, to J in. long, often complicate. Pedicels 
erecto-patout, ^ to I inch. Corolla pale red. Pod straight, glab¬ 
rous, turgid, i to J in. long, (5 to 8 seeded. (FI. Brit, Did,) 

Indigofera paucifolia, Ddile. Kuthokar, Summatten 
(Tam,), is a rare shrub, the loaves of which are covered with a 
hoary pubesccuco. Dr. P. S. Mootooswaray informs us that it 
is used for rheumatic uffoetioiis, and that the native physiclana 
consider it to be aptiphlogi.stic, antisyphilitic, and dcobslrucnt. 
The wholo plant is cut in small pieces and stewed for several 
days iu the oven, and the resulting decoction is uaod to foment 
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tho joints, and a dose of from 3 to 4 ounces is adniinisfered 
intea’nally twice a day. A decoction of the root is also used as 
a remedy for periostitis. It is made with 2 ounces of the 
powdered root and 10 ounces of water boiled down to one half. 
Dose 1 to 2 ounces. 

Indigofera enneaphylla, Linn,, Wight, Ic., t, 403 ; 
Bnrm. FI, Ind,, ]. Kennegilu {Gan,), Adambedi [Tam,), 

According to Ainslie, the juice of this plant is given as an anti¬ 
scorbutic, alterative and diuretic. It is called Bhui-guli in 
Marathi. 

Indigofera trifoliata, Linn., Wight Ic., t. 314. The 
seeds, which are oblong, about of an .inch long, polished, 
yellowish and marked with minute dull red blotches, are pre¬ 
scribed along with other mucilaginous drugs as a restorative. 
They are called Vekdri^^in Guzefathi. 

PSORALIA CORYLIFOLIA, Linn* 

— Bnrm. FI, Ind,, t. 49; Bot, Mag., t, 665. 

Hab .—-Himalaya to Ceylon. The seeds. 

FerMacu/rtr.—Bukchi, Bdbachi (llhid,), Bavachi (Mar.), 
Latakasturi (Beng.), Karpo-karishi (Tam.), Bhavanchi-vittulu, 
Karu-bogi vittulu (TcL) 

History, Uses, &C. —Sanskrit writers mention a plant 
called Lata-kasturika or Lata-kasturi as growing in the Dec- 
can j if has been supposed by most modern writers on Indian 
Materia Mediea to be the Iviusk Mallow; but as that plant docs 
not grow in the Deccan, and P. conjlifolia is very common 
there and is known in Bengal as Lata-kasturi, wo think it 
probable that it is the plant alluded to, especially as the seeds 
are us(3d in making a perfumed oil which is applied to the 
skin. Native works on Materia Alcdica describe the seeds as 
hot ond dry, or according to some, cold and dry, lenitive, 
fragrant, stimulant and aphrodisiac. They are recommended 
in leprosy, and other chronic skin diseases which depend upon 




MiNrsr/f^ 



LEGZrMINOSJE. 


.Sl 


a vitiated state of the blood, and are given internally and 
applied externally as a plaster; whence the synonym Kushta- 
nosini ; they are also said to be useful in febrile bilious afiections 
and as an anthelmintic and diuretic. The Hindus class them 
with the (rasaycin) or alchemic drugs. Ainslie men¬ 

tions their use in Southern India as a stomachic and deob¬ 
struent; and says that they are prescribed in lepra and other 
inveterate cutaneous affections. Some years ago the seeds 
were extensively tried in Bombay b}" Dr. Bhao Ddji and others, 
os a remedy in leprosy', with some snccess. 

Dr. Kanny Loll Dey strongly recommends the oleo-resinous 
extractor the seeds diluted with simple unguents as an applica¬ 
tion in leucoderma. He says :— After application for some 
days the white patches appear to become red or vascular ; 
sometimes a slightly painful sensation is felt. Occasionally' 
some small vesicles or pimples appear, and if these be allowed 
to remain undisturbed, they dry up, leaving a dark spot of pig¬ 
mentary matter,' which forms as it were a nucleus. From this 
point, as well as from the margin of the patch, pigmentary 
matters gradually develope, which ultimately coalesce with each 
other, and thus the whole patch disappears. It is also remark¬ 
able that the appearance of fresh patches is arrested by its 
application.*' {PJiai\ Journ,, Sept, 24 //i, 1881.) In the hands 
of other observers, however, only negative results have been 
obtained by this mode of treatment. 

Several species of Psoralia have been used medicinally in 
America, and have been fcjiind to act as gentle, stimulating, 
and tonic nervines. (For an interesting account of the American 
Psoralias, see Maisch., Araer. Jccni. Phai'^ni,, July 1889.) 


Description."The seeds are oblong and flattened, rough, 
dark brown, about 2 or 21 lines iu length ; they are unctneua 
to the touch, and have an agrco:il)le aromatic odour exactly 
resembling that of the baol fruit and very, similar to elemi; 
the taste is aromatic and bitterDh. 

Chemical composition —The sec lb reduced to flno powder and 
heatod to 100^ C. for 5 hours lost 5*t)l per cent, in w'oight, 
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but tlie powder still possessed the aromatic odour of the drug. 
The Jtsh amounted to 7*41 per cent. ; it contained a trace of 
manganese. On distilling the powdered seeds with water, a 
colourless oil was obtained, lighter than water, and which 
possessed in a very marked degree the odour of the seeds. 
The powdered seeds digested with light petroleum ether yielded 
13*26 per cent, of a dark amber'^coloured, thick non-crystallino 
extractive> which had a strong odour of the drug. By the 
action of c(jld 96 per cent, alcohol the extract was separated 
into a portion soluble in alcoliol and an insoluble residue. The 
insoluble residue consisted of yellow oily matter which could 
be easily saponified with alcoholic potash. The portion 
soluble in alcohol was of a dark, reddish colour, and the 
alcoholic solution had a marked acid reaction. After driviin^* 
off the alcohol the soft ^xtract was treated with caustic soda 
and agitated with ether. Tlie ethereal solution left on evapona- 
tion an oily reddish non-crystalline residue, with a somewhat 
sweet taste. The aqueous alkaline solution was treated with 
hydrochloric acid in slight excess, which threw down a yellow 
precipikite,and the solution agitated with light potroloum ether. 
Witli the exception of a few brown flocks, theprecipitjite produced 
by the acid was wholly dissolved by the petroleum ether. On 
sponUiueOiiB evaporation of the ether a bright yellow oily residue 
was left; taste somewhat bitter like tl^at of the seeds. This 
oily residue was soluble m alcohol; on spontaneous evaporation 
small needle-shaped crystals n^^parated. Ferric chloride* added 
to an alcoholic solution produced a dark brown coloration. 
After tlie action of light ])etroloum ether, ether extracted 7*1 
per cent, of a reddish-yollow hard varnish-like extract with 
a very faint odour of the seeds ; easily soluble in alcohol with 
neutral reaction, insoluble in wnter, or in dilute hydrochloric 
acid ; partly soluble in ac|ucous ammonia, but easily soluble in 
dilate caustic soda, forming a derk, reddish solution. The 
addition of acids caused the pre npitatiou f)f yellow Hocks; an 
alcoholic solution was c<doured dark brown by ferric chloride. 
After exhaustion of the pc wderod seeds with ether, absolute 
iilculed yielded 6*12 per C(*nt. of extractive, partly soluble in 
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water, with acid reaction and yellow colouir. The portion in¬ 
soluble in water was of a dark colour. The addition of dilute 
H Cl to the aqueous solution caused the precipitation of yellow 
flocks, h'he solution filtered from these yellow flocks gave a 
slight-precipitate with phospliomolybdic acid, but no reaction 
with other alkaloidal reagents. The addition of alkalies 
deepened the tint of tho solution, but no tannin reaction 
could bo obtained. 

To cold distilled water, tho residue after the action of abso- 
lute alcohol yielded 19-34 per cent, of extractive which contained 
albumen, sugar, &c., and a trace of an organic acid. 


TEPHROSIA PURPUREA, Pers. 

Fig - —EhecdOf Hart, Mai. 2 ., t. hh) Bert. Misc. xix.^ 9, t. 5. 
Purple goat’s ruo {Eng.), Tephrosia poiirpro [Er.). 

Hab. —Tropical zone. The plant. 

Vernacular. —Sarphunkha, Sarpunkha(7l2/id., Guz.), Bon-nil- 
gachh {Beng.)f Uuhdli {Mar.), Kolluk-kay-velai (Taw.), Vein- 
pali (T,-/.). 

History, Uses, &C.—Sarapunkha,tlieSanskrit name of 
this plant, is a compound of n,u arrow, and T§, the pinion cf 
an arrow, in allusion to tho pinnate leaf of tlie plant. Native 
works on Materia Medica describe it as hot and moist, some 
say cold; it is considered to be deobstraent and diuretic, 
useful in cough and tightness of tho chest, bilious febrile 
attacks, obstructions of the liver, spleen, and kidneys ; they 
recommend it as a purifier of tho blood, andfor boils, pimples, &c. 
Mir* Muhammad Husain describes the plant minutely, and 
mentions its use in combination with Gannahh indica leaves 
(bhang), two parts of the former to one of the latter, in powder, 
as a remedy for bleeding piles; given with black pepper ho 
says it is diuretic, and especially useful in gonlorrh<oa. AiusHo 
says tho root ol GaEga puronrea is prescribed by the native 
pra(’titiuuer:>«)f Sold hern India in decoctit'U in cases of dyspepsia 
and tyiopauiiiis, and wo have noticed a Biniilar use of the plant 
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in Western India. T. purpurea is a common weed in tlie 
rainy season; the whole plant is pulled up when in flower and 
seedj and tied in bundles of about a handful for sale. In 
Pudukota the juice of the leaves of X. villosa (Vaykkavalai 
in Tamil) is given in dropsy. In America the roots of T. 
virginiana, Pers., are considered to be laxative, tonic and 
vermifuge, and have also been reported to be useful in typhoid 
fever; a decoction made with an ounce of the plant to a pint of 
water and boiled down to one half, has been used in doses of one 
to two tablespoonfuls. {StilU and Maisch,) 

Description. —A shrubby, erect, much-branched plant 
about 2 feet high; leaves pinnated; leaflets 5 to 9 pairs with an 
odd one, the largest an inch long, and 3-10th of an inch broad, 
cuneato oblong ; racemes peduncled, longer than the leaves j 
legumes slightly comprfksed, spreading, linear falcate, obtuse, 
with a short point; seeds 4 to 6 in each pod, small, kidney¬ 
shaped ; testa mottled; cotyledons yellow. All parts of the 
plant are slightly bitter. 

Chemical composition ,—The whole plant, with seeds, pods, 
but no roots, dried by exposure to air and reduced to fine 
powder, lost 8*44 per cent, when heated to 100° C. The ash 
amounted to 6*07 percent., and contained a trace of manganese* 

Tho petroleum other extract amounted to 2*88 per cent., and 
consisted of chlorophyll, a resin and a trace of wax. Ether 
extracted 1*05 per cent., the extract consisted chiefly of a brown 
resin and chlorophyll. IVoated with dilute hydrochloric acid a 
trace was dissolved. No reactions were afforded by alkaloidal 
reagents. 

The absolute alcolid : extract amounted to 2*36 perr cent., on 
spontaneous evaporat )n yellowish nodules separated; these 
were washed with cola alcohol, and then dissolved by boiling 
alcohol. On evaporation, a sulphur-yellow powder and crusts 
separated, which examined microscopically, consisted of 
needle-shaped crystals. These crystals were soluble in boiling 
water, but practically insoluble in cold water, alcohol or ether; 
ferric-chlorido gave a green colouration in an aqueous solution, 






wliicb turned dirty red on boiling. In alkalies these crystals 
were soluble^ the solution being of a bright yellow colour; acetate 
of lead gave a bright yellow precipitate; an aqueous solution 
had an acid reaction, and at once reduced nitrate of silver. This 
principle would appear to be allied to quercitrin or quercetin. 
The absolute alcohol extract treated with acidulated water did 
not give any reaction with the usual alkaloidal re-agents. 

Cold water extracted 14*20 per cent., the extract contained 
gum, a trace of albumin and colouring matter, but did not 
reduce an alkaline solution of sulphate of copper. 

Mundulea suberosa, Benth.yBedd.Fl.Si/lv,85;Hook, 
Ic, Plant,y t, 120, Syn .—Tephrosia suberosa, is a stout, erect 
shrub growing in hill valleys in the Western Peninsula and 
Ceylon. It is frequently cultivated in gardens on account of its 
beautiful rose-coloured flowers, which form terminal racemes, 
dhe leaves resemble Senna leaves. The seeds are used iii 
Southern and Western India as a fish poison. They stupefy 
the fish, which are then readily taken by the hand. 

The pods are about 4 inches long, straight, silky, contracted 
betwoeu the seeds, with both sutures thickened so as to form 
prominent borders; seeds G to 8, kiduey-shapod, laterally com¬ 
pressed, about ^ in. in length hud J in. in breadth, of a pale 
dull yellow colour. Beneath the thick, fissured, soft corky bark 
of the stem is a compact inner bark of a green colour, which has 
a bitter taste and has the same effect upon fish as the seeds. 

Mundulea .seeds and bark contain a greenish yellow resin 
soluble in carbon bisulphide, benzol, chloroform, amylic 
alcohol, ether, hot alcohol, and partly in caustic alkalies with a 
bright yellow colour. 

The leaves contain besides the resin an organic acid and U 
per cent, of ash. 


ALHAGI MAURORUM, D.sv, 

Fig.--/,7.«6. III., i. 40]. C.ira^l tlwrii 

Ailiagi Manne (/V.). 
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Hab. —N.-W. ProvinceSj Upper Gangetic plain and CoiTcan. 
The plant and manna. 

Vernacular. —The plant, Jawdsa (Hind.), Javaso {Guz.), Giri- 
karmika {Tel.) ; the manna, Taranjabin. 

ALHAGI CAMELORUM, Flsch. 

Hab. —Khorasan. The Manna. 

Vernacular.—The plant, Khdr-i-buz, Khar-i-shutr (Pers.) ; 
the manna, Taranjabin. 

History, Uses, &C, — These plants, in Sanskrit Dur- 
dlabha (difficult to be laid hold of), in Persian Khdr-i-buz or 
Khdr-i-shutr, and in Arabic Hdj, or Algoul, are natives of the 
deserts of Egypt, Syria, Mesopotamia, Persia, and India as 
far south as tho Concan^and have been supposed by some to bo 
the Occhi of Pliny, and the uKaM iu ’Apm or ' Khorasan Thorn' 
of Theophrastus.* Mahometan writers give Fanikiyuii or 
Athdriyun as the Yundni names, both evidently post-classical; 
tho first appears to bo derived from to bear and u^ij, a 
a point or dart, and tile second from aO^p a spike or spine. 
A Persian manna probably obtained from these plants is men¬ 
tioned by Polymnus, A. D. 163,. under the name of {iop /xAi. 

In the hot season when all tho smaller plants die they send 
forth leaves and flowers. The generic name is derived from 
tlio Arabic Al-haju, which is pronounced by tho Egyptian 
Arabs El-hagu. The plants are described in Sanskrit works as 
la^cative, diuretic and expectorant, the thorny flower stalks and 
branches being the parts used. An extract obtainable by eva- 
poratinga decoction of A. is called Yiivasakard; it has 

a bitter sweet taste, and is u.sed as a demulcent in coughs. There 
is no mention in Sanskrit books of manna being obtained from 
tho plant; indeed none is produced upon it in India. Tlio 
Hindus use the fresh juice as a diuretic, generally in combina- 

* de rtj *Apta KitXovpevri tiKavBa tarip ylufrat SaKpuou opoiov 

Tq crpvpvrj Kai rq oyj/ei Kai rq ucrpq- tovto orav o qXios Karuppcit 

— Jlifft. Plant, iv. 4. 
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tiou with laxatives and aromatics. (Of. Sarangadhara and 
Chakmdatta.) In Mahometan works, under the names of Haj 
and Kluir-i-shutr, or camel thorn, a description of the plants 
will be found. They are considered to be aperient, attenuant 
and alexipharmic. A poultice, or fumigation with them is re¬ 
commended to curepiles, the expressed juice is applied to opaci¬ 
ties of the cornea, and is directed to be snuffed up the nose as 
a remedy for megrim. An oil is prepared with the leaves as an 
external application in rheumatism ; the flowers are applied to 
remove piles. Ainslie notices A, Mazirorum as one of the 
sources of manna. In the Bengal Dispensatory and Pharma¬ 
copoeia of India it is also noticed on this account. Under the 
name of Taranjabin Mahometan writers describe Alhagi manna. 
Mir Muhammad Husain says that it is collected in Khorasan, 
Mawarunnahr, Kui’jistnu, aud Hamadan by cutting the plants 
and shaking them in a cloth to separate the manna. According 
to Aitchison the country round Rui-Khauf is famous for this 
manna. An inferior kind is made by dissolving what still 
adheres in water and evaporating it to a suitable consistence. 
Ho describes it as aperient and cliolagoguo, more digestible 
than Shirklshtf expectorant, a good purifier of the blood from 
corrupt aud adust humours when given in diet drinks such as 
barley water, Ac. ; diuretic, aud with milk, fattening and 
aphrodisiac. In Bombay flue clean white samples of Taranja- 
bin are sometimes obtainable during the season of import 
(November to January), but unless very carefully preserved 
it soon spoils in the moist climatp of the Western Cuast, 
running together, aud becoming a brown sticky mass. 
The driei] plant of A. Maurornni is always obtriinable under the 
name of Jawasa, aud tlie ripo fruit with muunu adhering to it 
under tho name of Taraujabin, In tbo Concan ,tLo plant is 
smoked along with Black Datura, Tobacco, and Ajwdn seeds 
as a remedy for astbraa. 

Description. —A. Maurorum is a low shrub, armed with 
copious subpatent hard pungent spines, ^ to 1 inch long ; leaves 
simple, drooping from tho baso of the spines or braiiebos, obhnjg 
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obtuse, rigidly coriaceous, glabrous; flowers 1 to 6 , from a 
spine or on short pedicels; calyx glabrous, 7 ^ to -Jf inch; corolla 
reddish, three times the length of the calyx; pod, 1 inch long or ^ 
less, falcate or straight, constricted between the seeds; seeds 
kidney-shaped, greenish grey, very hard. 

Taranjabin occurs in white grains or small agglutinated 
masses, mixed more or less with the thorns, pods, and leaves 
of the plant; it has hardly any odour; the taste is saccharine 
and afterwards slightly acrid. 

Chemical composition —According to Villiers (Compt. Rend,, 
Ixsxiv., 35), Alhagi manna after being boiled with animal chq,r- 
coal, and evaporated to a syrup crystallized after some months 
in small brilliant crystals, which on crystallization from alcohol 
formed large white crystals of the formula ^ + U“ 0 . 

It is dextro-rotatory, it^powerbeing +94^48', or for the sodium 
flame, 4 - 88 ° 51'. On boiling with an acid, it is converted into 
glucose, and its rotatory power is reduced to that of glucose, 
viz,, 4“53. It then reduces Fehling’s solution; nitric acid 
oxidizes it to mucic and oxalic acids. Its melting point is 140°. 
It is thus seen to be identical with Bertlielot^s melezitose. It 
crystallizes in monoclinic (clinorhombic) prisms. The mannite 
of Alhagi also contains cune sugar, which may be isolated by 
treating tho mother liquor of the melezitose with alcohol, and 
adding ether till a slight precipitate is formed. Crystals of 
cane sugar arc then deposited. The mother liquor acts like a 
solution of cane sugar containing dextro-rotatory foreign sub¬ 
stances which are not fermentable with boer-yeast. f Journ. 
Cltcm. 80 c, April, 1877.) 

Comnierre ,—The plant is collected in India. The manna is 
imported from Persia in skins and bags. Value, about 10 annas 
a pound. 


FLEMINGIA GR AH AMI AN A, 

Hab .— Nilgiris, S. Koncau, Canara. The glands from the 
pods. 

Vernacular .—Wars {Aral/,), 
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History and Collection.— The plant yielding these 
■glands is a small under-shrub. Mr. Lawson, the Government 
botanist in Madras, who has studied the genus Flemingia, con¬ 
cludes that it is not specifically distinct from F. rliodocarpa, 
Baker. The fact that the plant grows in Arabia and is the source 
of the substance known as Wars, which first attracted attention 
in Eui‘opeinl867, remained unknown until 1884, when specimens 
wore sent home by the British Resident at Aden. On the north¬ 


erly slopes of the Nilgiri plateau, the fruits ripen in Novem¬ 
ber, towards the close of the north-east monsoon, when they 
are covered with the peculiar garnet-coloured glands. The 
drug is collected by cutting oft’ the clusters of pods from the 
ends of the branches and laying them in the sun to dry for one 
or two days. They are placed upon boards or paper, as during 
the process of drying much of the powder falls, and would bo 
lost unless such a precaution were taken. The pods are then 
pressed or rubbed together by hand over sieves. The powder 
is mixed with hairs, stones and pieces of stalk; it is readily 
removed from these impurities by finally passing it through a 
fine muslin or lawn sieve. Although the jdant occurs pretty 
frequently in Southern India, very little seems to be known 
by the natives of its colouring or medicinal properties, and 
from enquiries made of Canareso traders north of the NiViris 
and lamil people to the south, no information could bo gleaned 
of its glands being a marketable article; but at a recent Exhibi¬ 
tion of the Agri-Horticultural Society at Madras, some of the 
powder was shown by a native dyer. 


Characters and Tests.—Wars is a granular, mobile powder 
of a deep purplish-red colour, and without any marked odour 
or taste. Under the microscope it is in the form of cvlindrical 
or subconical grains with oblong resin-cells arranged "in stories 
in the interior. The powder ignites like lycopodium when 
thrown into the flame of a lamp. Tho specific gravity is ] . 37 . 
It IS insoluble lu cold water; when mixed together it at first 
floats on the surface, and if left in contact, it slowly becon,n« 
wetted m,a .iek. If, howovet, it i, rebbe.l up i„ » „„„ 
before being added to the water, or if it is boiled in it fh 





glands become broken and a bright yellow emulsion is formed; 
if this emulsion is allowed to stand, the resinous matter will 
subside and leave a yellow sweetish solution. The greater por¬ 
tion of Wars is dissolved by ether and warm alcohol, the re¬ 
sulting solution being of a bright orange-red colour; when 
treated with caustic alkalies the solution is intensely red. It 
sinks in oil of turpentine, imparting a slight colour to it after a 
time. When rubbed up in a mortar with water and the mix¬ 
ture submitted to distillation, an odour between that of caraway 
and lemon was observed in the distillate, and a greasy film in 
the receiver indicated traces of volatile oil as its source. Heated 
in a crucible, it at first blackened, giving off aromatic vapours, 
then intumesced and evolved flammable gases which burnt 
with a smoky flame; when the charred mass was destroyed by 
prolonged ignition, a residue was left of a gray-coloured ash 
consisting mainly of finely divided sand. 

Chemical composition .—The resinous colouring matter which 
constitutes the chief part of Wars has a brittle consistence 
when observed in thin strata. It is soluble in ether, alcohol, 
benzol, chloroform, carbon disulphide, acetic acid, and in solu¬ 
tions of pota.sh, soda, ammonia, and their carbonates. It forms 
soluble compounds with lime and magnesia. It is precipitated 
from its solutions in the alkalies by acids in an apparently 
unaltered condition. Sulphuric acid dissolves it in tho cold. 
Heated with nitric acid it rapidly oxidizes, yielding yellow- 
coloured products and a resin soluble in alcohol. A solution in 
spirit is partially procipitatod by acetate of lead. Diluted 
alcol'ol appears to soparrite it into two resins; a soluble one of 
a yellov/ colour, and au iusoluble one of a deep red. Heated 
with pol ish or soda an odour of citron is evolved. An ethereal 
solution of the resin allovrcd to evaporate spontaneously 
deposits a mass of crystals. Tho cr} stals aie of a lighter colour 
than that of the surrounding red resin; examined microscopi- 
they appear crops of acicular prisms radiating from a 
co.iivi'ion cc'itre. Ether and e fbor licpiids were added v,?ith a 
-IjW to i cmovo tho crystals fi 'LU tho re.'iu or lu'cc versa "y 
but tbo volatile solveuts iiied resulted in fo^'miug a 
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solution of both, and this rendered the separation an insuper¬ 


able difficulty. 


Wars and Kamala compared :— 

Wars. 

Kamala. 

Kesinous colouring matter. 

.... 72-83 

78-19 

Albuminous matter, &c. 

. 8-20 

7-34 

Cellulose . 

. 9-50 

7-14 

Water....,. 

. 3-44 

3-49 

Ash (principally sand) . 

.... 6-03 

3-84 

Volatile oil... 


trace 


100-00 

100-00 


As a dye the colouring matter of Wars is loss in quantity 
and inferior in quality to that of Kamala. Medicinally, it is used 
by the Arabs to care scaly eruptions of the skin. (See Kamala,) 

FLEMINGIA TUBEROSA, Bah. 

Hab, —The Concan. 

Vernacular .—Birinova (Mar). 

History, Uses, &C.—A small trailing herb common in 
grassy places after tho rainy season ; it has trifoliate leaves 
studded with minute golden glands, and bears small purjdo pea¬ 
like flowers; the pods contain a single black seed which is 
almost round. Tho tuberous roots are eaton by the country 
people either raw or roasted, and are considored useful as a 
remedy for dysentery and leucorrhcna. As a remedy for tho 
latter affection, the native Christian women stew thorn in wine 
or country liquor, but they appear to be equally, if not more, effi¬ 
cient when taken raw. At tho country fairs and markets the 
tubers are often offered for sale at the end of tbe rainy season, 
in small baskets containing a pound or so each. 

Description. —The tubers are ovoid-oblong, tapering to a 
point at tho lower end, from two to two and a Imlf inches in 
length ; the outer skiu is of a dark-brown colour and is easily 
removed by friction, exposing a smooth white surface. When 
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injured fclie tubers exude a sticky juice, which on hardening 
becomes red and translucent. The taste is sweet and astrin¬ 
gent. When roasted or boiled, the tubers lose much of their 
astringency, and taste like roasted chestnuts. 

Chemical composition — 

Yellow resin soluble in ether . l’G4 


Sugar and gum . 26*47 

Asparagin . 4‘13 

Albuminoids .. 13*04 

Tannin . trace. 

Starch. 40*12 

Cellulose...'. 12*1G 

Ash.S. 3*44 


100*00 

The yellow pigmental resin gave a blood-red colour with sul¬ 
phuric acid, dissolved with red solution in alkalies, and was re- 
precipitatod in yellow flocks by acids and green with ferric 
chloride. The dried tubers aflbrded 2*47 per cent, of nitrogen. 

PUERARIA TUBEROSA, DC. 

Fig.— Wight Tc. t. 412. 

Hab.- -Western Himalaya, tropical zone. W. Peninsula, 
Orissa, 

Vernacular. —Sural, Siali {Hind.), Ddri, Gumodi (Tel.), 
Debrelara (Paharia), 

History, Uses, &C.—Roxburgh remarks that tho root is 
an immenso tuber, with acrid properties, and tluit it is used as 
a cataplasm to reduce swellings of the joints. OhS hang I messy 
says that it La a native of the Punjab, and Cleghorn states that 
the tubers are exported to tho plains. It may possibly bo the 
Shurava of Sanskrit writers. 

Description. —The tubers of P. tnberosa vary in size and 
shape; they are pyriform or spindle-shaped, ranging in size 
from a hmall pear to a largo turnip ; they are developed upon tho 
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of tlie plantj and are composed of the woody layers of 
the root spread out and separated by a large addition of soft 
cellular tissue. The external surface of tlie tuber is brown and 
scurfy from exfoliation of the tuberous coat. The .cut surface 
is white and spongy, and shows several concentric rings of woody 
fibres, and numerous well-marked medullary rays. The.taste is 
somewhat acrid, slightly bitter, and very mucilaginous.. The 
colour is hot affected by ferric chloride Or solution of iodine. 



The following description of the plant is given in the Flora of 
India :—Stems shrubby, the branches finely grey 
downy. Stipules minute, deciduous, cordate-ovate; leaflets 
membranous, roundish, i to 1 ft. long, green, glabrescent above,’ 
densejly clothed with whitish adpressed hairs beneath; flowers 
in xlense, virgatc, leafless, often, panicled racemes, reaching 6 
to 9 inches long; pedicels very densely fascicled ; calyx ^ to ^ 
in. long, densely silky; corolla short, blue, not quite twice the 
cidyx ; limb of standard orbicular, distinctly spurred ; pod 2 to 
8 inches long, mernbranohs, flat, 3 to G-.seeded, clothed with 
long grey silky bristly hairs. 


Chemical composition .—The peeled tubers in slices, dried by 
exposure to hotair, and reduced to powder, lost 5*21 per cent, 
of moisture at 100^^ C. 'The ash amounted to 18*01 per cent. 
No trace of maugaueso could bo detected in the a.sli. 

By exhaustion with 98 per cent, alcohol, a slightly yellowish 
tincture w'as obtained, which dried to r;. brittle mass easily re¬ 
ducible to a whitish powder, posse ; sing a bittcr-sweot ( isto, 
and partly soluble in boiling water with acid reaction. The 
resulting aqueous solutiou was iioutrali.eed, and agitated witU 
chloroform-ether, but no evidence of au alkaloiiial principle 
w^as yielded. The aqie .us solutiiiu was then acidified and 
agitated with ether, when a trace of a resin w is di .>lve«l. The 
still acid aqueous soluliL-n, after driving oft the ' solved ether, 
was-agitated with arnylic alcohol, A deep uw isli-brcnvii 
extract was obtained, easily sulubie in ait ;i, ,,nd wdiich 

darkened during evaporation. In ccld waier is extract was 

<nily slightly soluble, with a somnwhai bi.i la i., U 
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Bolublo in alkalies, and yielded a whitish-yellow precipitate 
on the addition of acids. 

The original aqueous solution w£\s again rendered alkaline 
and re-agitated with amylic alcohol. A‘ small amount of a 
slightly bitter yellowish extract was yielded^ wbich failed to 
afford any alkaloidal reactions, but reduced an alkaline copper 
solution after previous boiling with a dilute acid. 

In another experiment the powdered tubers were percolated 
with amylic alcohol, and the percolate agitated with cold water ; 
a colourless aqueous solution^ was obtained, which darkened 
during evaporation, leaving a yellowish residue. On the addi¬ 
tion of cold water to this extract a portion dissolved, while the 
remainder swelled-up into a solfe mass similar in appearance, to 
recently precipitated partly dried aluminum hydrate. . On teat- 
ing with water this dissolved, and • on concentration, white 
warty masses separated, which under the microscope were seen 
to bo destitute of crystalline structure. This principle is pro¬ 
bably allied to inulin, but as far as we are aware no observation 
has hitherto been recorded oh the solubility of inulin in 
amylic alcohol. 

The fresh tubers afforded no reaction for starch. Saccharine 
matter was present which reduced Eehlingh solution. A bitter 
principle, an easily oxidizable resin, and a resin acid were also 
present in addition to the principle which we havo mentioned 
as being probably .allied to inulin. . 


URARIA LAGOPOIDES, DG. 

Fig.— Burm. FL Ihd, G8, t. 53, f. 2. • 

Hab. —Nipal and Bengal to Ava. 

Vernaculo —Pithvan {niiuL), Chakulia Davala 

(Mar.). 

History '^SCS, &C.— -'This plant is of interest as forming 
ono cf the ii f dieuts of the Dasamula i^lready mentioned 
(see Trihulus i On this account it is much used 

in Hindu modjc 3 , but atUlom nlono* It is supposed to have 
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alterative, tonic, and anti-catarrbal properties. The Sanskrit 
name, Prisniparni, signifies “spotted leaf. In Yedic times 
the plant was invoked as a goddess. According ’to Susruta it 
was given to women in the seventh month of their pregnancy 
with milk to prevent abortion. • The Atharva-veda informs us 
that Prisniparni kills the monster Kanva, w^ho wants to eat the 
germ,. Another Sanskrit name is Atiguha, which signifies 
“ great mystery. 


Description. —Stems densely coeSpitose, woody, slender, 
pubescent; petiole to 1 inch ; h'aflets many, of both kinds, 
obtuse, broadly rounded at the base, 1 to 2 inches long, gla¬ 
brous above, finely downy below; heads always simple, very 
dense, 1 to 2, rarely 3 inches long, under 1 inch thick, bracts 
subpersistent, distinctly ciliated; pedicels densely crinite, not 
longer than calyx ; calyx l-6th to l-5th of an inch, lower teeth 
setaceous, densely plumose, corolla scarcely exsorted ; joints 
1 to 2, brown, polished, finely pnbescent.. {Flora of British 
Lidia*) 

The medicinal properties attributed to this plant appear to 
be entirely fanciful. 

Uraria picta, Z^su., jacq. Ic.y t. 507. Vem *—Dabra 
[Rind,), Sankar-jata (Beng,,), Prisniparni (J/'ar.), Pilavaii 
^(Quz.) is supposed by the Hindus to be an antidote to tho 
poison of the Phdrsa stiake {Echis'carinata ); it grows along the 
shady banks of water-courses, and blossuuis towards the end of 
the rains. The stem is erect, shrubby and branched, 3 -to 
4 . feet; leaves alternate, pctiolod, from .simple to pinnate; lealieis, 
tho lower or single, an- generally obloug-ovate, two tt» ihreo 
inches long, and one and a half broad, ilio leaflets of tho com¬ 
pound leaves are linear lanceolate,-all are obtuse, entire, and 
beautifully clouded on tho upper suiTaeo, below a little T’elion- 
latod and downy; ruecirrs terminal, erret, rigid. cyliTidne, 
hairy, bracts of the peduncles chafiy. perrnaaont of the 

flowers lanceolate, two iiowered, tailing r, llowcrs irauioriju'^, 
small, red ; pedicels incurved after the huv-cniig uime ; calyx, 
apices of the divisions incurved and ''Cardc L Icgione irhito and 
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shining, consisting of from three to six oval joints connected 
by a slender isthmus, the incurved form of the pedicels presses 
them so much against the rachis that the form is with difficulty 
observed ; seed kidney-shaped, 1-12th of an inch long, dull 
yellow. The medicinal properties attributed to this plant 
also appear to be entirely fanciful. 

DESMODIUM GANGETICUM, 

Fig.— Ic., 271. 

Hab. —The Himalayas to Pegu and Ceylon. 

Vernacular .—Sarivau (ffiaJ.), Sfdvan (Guz,), Haye, Sal- 
parni (Afar.). • • 

History, Uses, &C, —Tins plant is of interest as being 
an ingredient of tho Dasamula Kvatha so often mentioned in 
Sanskrit works; it is considered to be febrifuge and anti-catar¬ 
rhal. In tho Dasamula it is placed among the five minor plants 
(see TrUfuhis terrc'<{ris), a decoction of these is directed to be 
used in catarrhal fever, cough and other diseases supposed to be 
causr’td by deranged phlegm. Tlie five^niajor plants are pre¬ 
scribed in fever and other diseases supposed to be coused by 
•deranged air. The ten together *are used in remittent fever, 
puerperal fever, inflammatory aiTectioiis within the chest, affec-* 
tions of tho brain, and many other diseases supposed to be 
caused by deraugoinent of all the humours. (For further in¬ 
formation upon these points, consult Chakradatta.) The Sau^ 
ekrit name is Shfdaparni, having leaves like the Shul {Shored 
roh-n.ila). Ill the Nighaiitus the root is described as alterative 
aiul tonic, and a remedy for vomiting, fever, asthma and 
dysentery. 

Description, —Stems sub-ercct, reaching 8 to 4 feet high, 
woody, nliglJ.ly angular, cIoiIumI wiih shurt grey down upwards, 
Icajh't oblong, usually 8 to (3 inches long, not more than to j-. 
inch bro:ni, rounded at the base, narrowed gradually to an acuto 
point, thinly clothed bene ath with adpressed gray hairs, not 




429 

reticulate-venose; petiole i to 1 iacli-; racemes copious, ascend¬ 
ing, lateral and terminal, tlie latter sublax, 6 to 12 inch long, 
simple or with a few short ascending branches in the lower 
part; pedicels to ^ iuch, ascending; bracts minute, setaceous; 
calyx under I'S inch, findy downy; teeth Janceolate; corolla 
i to ^ inch.; pod falcate, h to | iiicli long, -Jjj to J inch broad, 
6 to 3 jointed, glabrescent, or clothed with minute hooked 
hairs. {Flora of British .India,) 

The roots have a soft thick bark and' a central woody 
column; no tannin is present. 

Chemical composition ,—The roots reduced to fine powder 
yielded:— 


Water at lOO’C........ 

Ash. 

10*43 per cent. 
090 

Petroleum ether extract . ' . 

•62 „ 


Ether extract...... 

•47 „ 

}} 

Alcoholic ,, .r.. 

1-07 „ 

)) 

Aqueous „ .. 

8-76 „ 


The ash contaiued a trace of manganese. 

. The petroleum 


ether extract was ycllowi.-sh green, oily, and deposited fino 
needles on standing; it was partly soluble in alcohol with acid 
reaction: the insoluble residue was white; no alkaloidal prin¬ 
ciple was detected. 

Tho ether extract was yellowish, had an aromatic odour, and 
contained a trace of oil aiid resin : it was only partly soluble in 
caustic alkalies, with a deep yellow coloration; no alkaloidal 
principle was present. 

The alcoholic extract contained a principle which gave a 
marked reaction with alkaloidnl rc-ngents: and a yellow resiu 
soluble in alkalies and reprccipitatcd by acids. No reaction 
with ferric chloride. The aqueous extract reduced. Feldin 
solution; on boiling it gave no precipitate with diiuto acids, 
with forrocyanido of pota.ssium and acetic acid a very faint 
•turbidity was produced : mixed with an equal volumo of abso¬ 
lute alcohol a very sliglit turbidity^ was occasioned : j)lumbio 
acetate and hydro-aeotato both gave a white precipitate. 
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sennoides, DC,, Wight Ic, t. 297, is a 
low alirub of tlie WesterA Peninsula and Ceylon, with terete 
slender branches.. The young shoots and flowering parts are 
covered with a soft glutinous hair; the glutinous secretion is of 
a golden yellow colour. The leaves arc pinnate, leaflets 9 to 17, 
alternate, oblong-obtuse, menabranous. ’ The racemes are short 
and axillarys 3 to 6 flowered, flowers yellow. Pods 2 to 5- 
jointed, pendulous, much contracted at the joints, muricated, glu¬ 
tinous. The plant is called Kat-morungi in’Taroil, Kadunugge 
in Cauarese, and.Adavimunaga in Telugu; a decoction of the root 
is used-in fever as a tonic and stimulant, -and a liniment [taila) 
in paralysis and lumbago. 

Desmodium triflorum, DC,, Fern. SirupuUady (TnrAz.), 
Moonoodoo-ruoordoo [Tel.), Kadalaya (Hind.), Koolaliya 
(Beng.), Ran-methi (Ifur.), is very common in sandy ground 
under the shade of trees. The leaves are used as a galactagoguo 
by native females after, egnfineraent; they are well washed and 
ground with cow's milk^ and taken daily in tho morning. 
They are also administered to children as a remedy for 
diarrhoea caused by indigestion, and in convulsions. (P, S. 
Mootooswcumj .) Roxburgh remarks that tho natives epply the 
fresh plant, well bruised, to wounds that do not readily heal, 

ABRQS PRECATORIUS, Linn, 

Fig.— Rheeddy Hod, Mai. viii. t. 39 ; Bentl* and Trim.y 
t. 77. ^ Jamaica IVild Liquorice, Jequirity (Eng.)^ Arbre a 
chapelets (Fr.). 

Hab.—India and other hot countries. Tho seeds, root 
and leaves. ■ 

Vernacular, Ghungachi (Hind., Beng,), Gunjha 
i^far.), Giinduinani (Tam.), Chanoti (Guz.), (Juri-giuja (Td.), 
Gulganji (Can.). 

History, Uses, &C. —This plant hi mcTitioned by. Susruta 
ond tho older writers, it must thureforo have long been 

in uxo as a medicino among Ukj iliudus; they describe two 



Ormocarpum 



miST/fy 



LEGUMINOSJE. 


JSL 


arieties, namely, red and white-seeded. The seeds are said 
to bo poisonous, and .are used internally in affections- of the 
nervous system, and externally in skin diseases, ulcers, and as 
an application to fistulas to excite inflammatory action. Tho 
root is described’ as emetic. Examples of compound medicines 
containing the seeds, extracted from Sdrangadliara, Chakra- 
datta, *and the Bhavaprakasa will be found in Dutt's Hindu 
Materia Medica, p. 152. Mahometan writers under the name 
of Ain-ed-dik. (codecs eye) describe the seeds, and state that 
they are hot and dry; tonic and aphrodisiac. Their use by gold¬ 
smiths as a weight is alluded to in the following well knowm* 
Doha (couplet) 


Sona kahe sundr se, “ iittiim mhari jdt 

Kile munh ki ghungclii, nur tiile hamare sath.’* 

My rank is of the highest, said tlie gold to the goldsmith, ’ 
shall I be weighed against that black-faced seed! Sloane, in 
1700, appears to have been the first to suggest the use of Abrus 
root as a substitute fur liquorice. Prosper Alpiuus, who visited 
Egypt in 1592, only mentions the use of the seeds as beads, 
and states that they are sometimes eaten, but are very unwhole¬ 
some ; he calls the plant abVus,’' a name probably of Coptic 
origin, but possibly derived from the Greek a/3pos, pretty. Greek 
and Latin writers do not mention any plant bearing this uara^. 

Dr. Burton Brown {Punjab Prisons) records a case in which 40 * 

seeds of Abrus, administered internally, caused purging and 
vomiting, with symptoms of collapse and suppression of urine; 
the patient recovered under the use of stimulants. 

In tjie Concaii singers choWthe leaves of tho white-seeded 
variety as a remedy for hoarseness; they are also <^hewod witli 
cubebs and sugar to euro aphthm of the mouth. Ius]K‘.'ioator- 
rheea with bloody discharges, equal parts of the juice uf wliite 
Abrus leaves and-Honna leaves arc rubb’ed with the root uf 
Holostemma Rhccdil, cummin, and sugar, and a.Ii iiuistcred. 
Abrus seeds aro said to have been used for in Bvrzil 

as a popukr retnedy for granular lids and panui;?, nml alU-idvm ’ 
was called to tliia practice in Europe in 1862, withonf apparenlly 
leading to any experiments with tho drug. AiusUe f-ayB— 
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‘d, coincides so exactly witli tlie liquorice 
root of tlie sliopsj tliat it is often sold for it in the bazaars in 
Bengal/^ Other writers repeat the same statement, one which 
we cannot confirm, as we consider the root to. bear very little 
resemblance to liquorice either as regards appearance or quali¬ 
ties ; as pointed out by Mr. Moidin Sheriff, the leaves are by 
far* the sweetest part of the plant, and from them a tolerable 
extract may be made, but in most parts of India, where true 
liquorice is obtainable in any* quantity as an article of com¬ 
merce, it would be miich^ore expensive to collect them than, 
to use liquorice. • • 

Description.— Leaves ^to 3 inches long, abruptly pin¬ 
nated, leaflets 8 to 20 pair, linear oval, obtuse at both ends, 
glabrous or slightly hairy, membranous, deciduous, § to f of 
an inch long, and ^ to ]- of an inch broad, taste sweet and like 
that of liquorice. Seeds bright scarlet, with a black spot at one 
end ; white, polishefl, smaller than a pea; average weight, scarlet 
variety 1*75, black 1*77, and white 1'07 grains. Root long, 
woody, hard, and much branched, seldom more than $ inch in 
diameter. Cortical layer very tliin, reddish-brown; wood 
yellowish white; odour and tasto acrid, hardly at all sweet. 

Microscopic stntclurc. —Within the middle zone of the bark 
is a layer of sclorenchymatous tls.sue. • Liber fibres are scat¬ 
tered through tlio interior of the cortical tissue, but do not form 
T-nlge-shaped ray 3 as in liquorice. 

The seeds have* been examined by Dr. D. lb Cunningham 
of Calcutta. (Lid. .^fcd. Gaz.i 1832.) Proceeding from with¬ 
out iowards lie found — l.s/, a sir.gU layor of thick-w;:lled, colurn- 
mr cells containing colouring niaitor, each cell dilated peri- 
phera'ly, and in many case*.- having a sligdit basal bulbosity. 
The p- riplioral diho :d p(>rtion was ob” Tvccl to be ent up into 
s iuiniber of Uioro or less cuu -ati poialons ; 2//d, a ihick stratum 
-■f iiu ill crdl s, with thick vr .'l n.:C irr gulcr siiiuons outlines; 
3/d, a tlr k stratui;! o' large uiin-wa'lcd r^Hs; db, atliin^^fra- 
r.'im -jf ^ 'cdl also thjn'’W‘f ilcr^ cel8 ; bih, r- sip - um sf elor.gatod 
^.h;-' wall* d cells; •>///, a siratn-.: of fhickeneo >.wo or 
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layers deep ; Tth, a single row pf minute tliin-walled cells • 
of more or less cubical contour; Qtli, a stratum of thick walled . 
cells with dense yellowish^ granular coutents; 9i/i, a stratum of 
thickened, more or less parenchymatous cells, with mere traces 
of cavities or contents. The cotyledons are composed of large 
thick-walled cells containing granular matter and oil globules. 
The central cavities of the cells communicate by a system of 
processes, which pass through the cell wall' and are met by 
similar processes from the neighbouring cells. 


Olhemical com'posiiion and Phifsiological action .*—Theseeds of 
jequirity contain a substance whiph, as is w’ell known, when 
extracted, as in a watery infusion, produces a local irritation 
and inflammation of the copjuuctiva, w^hich has been utilized in 
practical medicine for the cure of granular lids and of pannus. 

Its employment in these conditions has not, however, been 
found to bo so beneficial as at one’time was thought probable, 
so that at the present time jequirity may be said to possess 
chiefly a scientific interest—one, as I shall indicate, of possibly 
great significance. Investigations into the exact nature of the 
poison have not been wanting, and the knowleiigo obtained 
from them has gone through many curious phases. 

From the researches of Sattler, Cornil, and Berlioz, it was 
cyuclutled that* the irritant action of jequirity was due to a 
special bacillus which grew in the infusion of the seeds, and was • 

. called the jequirity bacillus. Contrary, however, to the beha- 
• yiour of liquids containing specific'bacteria, the physiological ' 

activity'' of the infusion of abrus seed was totally destroyed by 
heating it to the boiling point of water ( Klein) ; and, following 
this result. Warden and Waddellt separated from the seed 
a body they called abriu/' which w^'as a protoid Ixxly, and which 
possessed the physiological prope ties of jequirity. Further¬ 
more, although these observers found bacteria in the local lesions 
produced by jequirity, these organisms wore of various kinds, 


• From a report bv Dr. Siilijcy Martin, presented to the Sckntiiic (Grants 
Oommittee of the British Medical Association, Bn7. MnL Joi>rnui^ J„lv ^7. 
t “The Noa-Bacdlar Nature of Ahrm Poisnu/* <;ulcuUa, iaSi. 
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and, after cultivation and separation, were found to Lave 
none of tLe poisonous properties of - je^quirity. To dispose at 
once of this idea of the bacterial natdre of jequirity poison, 
I may say that in my experiments, using a pure product, I have 
found no bacteria present in the local lesions, either in those 
produced at the seat of injection or in those produced internally 
in the peritoneum or alimentary canal. The sections were 
stained by Gram’s method. 

We must look, therefore, to the proteid or proteids present 
in the seed for the poison of jequirity. Warden and Waddell’s 
^abrin ’^ as described by them, did not possess very definite 
characteristics ; it was called a vegetable albumin,^^ but evi¬ 
dently did not belong to J^is class,^s it was precipitated by 
acetic acid. In 1886, I separated and examined the proteids 
present in the seeds, and obtained the following results*—both 
of the proteids separated possessing poisonous properties. 

Nature of JequiriUj Poison ,—The seeds contain two proteids — 
a globulin and an albumose. The globulin is soluble in 15 per 
c^nt. sodium chloride solution, and coagulates by heat be¬ 
tween 75® and 80® C. Like other members of its class, it is 
precipitated from solution by saturation with sodium chloride 
and magnesium sulphate. It belongs to what I have described 
elsewhere as the vegetable paraglobulins.t The albumose is. 
soluble in water, is not precipitated by boiling, but is thi^own 
down by nitric acid, the precipitate being soluble on heating 
the solution and coming down again on subsequent cooling, 
this being the characteristic reaction of the albumose class. 
This body also gives the '‘peptone” reaction, namely, a pink 
coloration with copper sulphate and caustic potash. 

For the investigation gf the physiological action of these two 
proteids, the mode of separation from the seed is important, 
because, as I shall dkcuss subsequently, it is a question whe¬ 
ther these proteids are of themselves'poisonous, or. produce 
thoir toxic effects by havmg a non-proteid body, as it were. 




'^Proc. Roy, Soc-, vol. 4*2, p. 331. 
t Proc, Phyeioloy. Soc., 1837. 
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■tacked on to them—in fact a body, • jDOSsibly alkaloidal in 
nature, not’completely separated from the proteid in the 
. preparation of the pure poison. 

The globulin is separated by extracting the crushed and 
decorticated seed with 15 per cent, sodium chloride solution, 
and precipitating the clear filtrate by saturation with solid 
sodium chloride after acidulating with acetic acid. The. pre¬ 
cipitate of globulin with part of the albumose is mixed with 
distilled water, and dialysed in running water for several days. 
The globulin is in great part thrown down in the dialyser, 
while the albumose roraaius in solution. The globulin is now 
removed by filtration, and washed with distilled water (previ¬ 
ously boiled to sterilise it) for two days, in order to remove 
any albumose or sodium chloride clinging to the precipitate, 
the absence of the albumose being tested by the washings 
giving no reactions for a soluble proteid, and the absence of 
the salt by a negative reaction with silver nitrate. The glo¬ 
bulin is then removed from the filter and dried over sulplinric 
acid. Prepared in this way, it is a whitish-yellow, amorphous 
powder, soluble for the most part in 15 per cent, sodium chlo¬ 
ride, and giving the reactions previously described. In the 
dried state, it iiiay bo kept for a long time without losing its 
physiological properties. Specimens prepared for more than 
fifteen months are as active now as when first dried. This fact 
is, indeed, only in accordance with the behaviour of other dried 
proteids; they can be kept an indefinite time in the dried state 
without undergoing any chemical change. 

The nlbumoso was prepared by making a concentrated 
watery extract of the seeds, and lilteriug the clear infusion 
direct into an. excess of absolute alcoliol^ rlius tlirowing down 
both protfids .as a wliife precipitate. After a few days the 
precipitate was r- moved, redi-ssolved ie water, and reprecipi- 
Tatcd by alcohol, this piv^cn-^.s being rr-peated at intervals of a 
tew months, ihe ])recipitate was allowed to st nid under 
alcohol for about cigl)t. months or longer, at the end (1: which 
time the globuliu was completely coagulated, while the 
albumose was stdl soluble in water. Dried over suljihuric acid> 
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the residue was a yellowish-brown, amorphous powder, con¬ 
sisting of coagulated globulin and unaltered albumose. 


Phijsiological Actim of the Proteids of Jequirity.'^' —For sub¬ 
cutaneous injection and for instilling into the eye a solution 
of. the proteids was made. The globulin was dissolved in 15 
per cent, sodium chloride solution, and the albumose in dis¬ 
tilled water or normal saline solution (0’75 per cent. NaCl). 
Previous to using these liquids or ‘ solvents, they were well 
boiled to sterilise them, and then cooled. A weighed quantity 
of the preteid was* then dissolved and used in the .experiment ; 
or a solution of the proteid was made, and the quantity present 
was estimated. 


Local Action on the Eye,-^A watery infusion of the seeds 
when instilled into the eye produces, as is well known, severe 
inflammation with purulent discharge ; and it is this action 
which is both beneficial in the treatment of granular lids and of 
panrius. Both the globulin and the albumose of jequirity possess 
this property. Thus in one experiment 2 milligratns of the solid 
globulin (containing some coagulated proteid) were placed on the 
inner surface of the left eyelid of a large rabbit. In seventeen 
hours and three-quarters the conjunctiva was reddened* and 
slightly sw(»llen j there was,no c-hempsis, but there was a clear 
serous dischfu-ge. In twenty-four hours, there was intense 
p\iruleiit ophthalmia, with subconjunctival ecchymosis: the 
cornea being quite clear. The purulent discharge lasted till 
the floath of the animal, eighty-three hours after- inoculation; 
tho animal being apparently ill for about four hours before 
'icath. At tho ponUinortevij there was severe subconjunctival 
hsemorrliJjg'^, with oedema round tho eyeball. If the dose be 
smaller, the animal does not die after eye inoculation, nor does 
it suffer from any general symptom; but local inflammation 
niul fcdema with purulent discharge always follow in about 
ixi‘ efi or F( venteen hours. 


I he notiuT. or the L'lobnlin ^.ns iovrstiuotctl in oo-operni ion with Dr. 
le M ; f<' ti c necrumt i.i the a)’>timosf‘ I nlone nm rt spoiiisihle. The 
-ukr n- ptililisiits; in two |>nj]::rN in Vi r. kr,;/ Soc , JMny ltS9. 
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ne milligram of the albumose dissolved in two minims of 
sterilised distilled water, when placed on the ej^e of a ra.bbit 
produced in less than twenty-four hours severe conjunctivitis 
with chemosis, and left at the end of six days a. steamy cornea 


with leucomata and subconjunctival ecchymosis. The animal 
show’’ed no symptoms of poisoning. Both globulin and albumose 
therefore possess this property of producing severe conjunc¬ 
tivitis. 


General Aetion on the Body .—The symptoms produced by 
the subcutaneous injections of the proteids of jequirity are those 
which have been described by Drs. Warden and Waddell. 
The action of the globulin is not, however, quite identical with 
that of the • albumose. In the first place, the globulin is more 
poisonous.than the albumose. In rats, for example, 10 milli¬ 
grams of globulin per kilo of body^weight is a fatal dose, and 
in the same animals, 60 milligrams of albumose per kilo of 
body-weight. 

If the above mentioned dose of globulin be injected into a 
rat, symptoms of poisoning begin to appear ic about six hours ; 
the animal them seems a little languid, and in a condition im* 
possible to distinguish from sleepiness. It continues in this 
slate, making no voluntary movement, irresponsive sliglit 
external stimuli, and with half shut eyes. It lies huddled, up 
in its cage, the breathing becomes more rapid, and bloudy 
motions are passed jpSbrtly before death, which occurs in about 
twenty-four hours after inoculation. If the animal is with 
yoting, it aborts. Post-mortem, there are signs of (joderna and 
punctiform ecchymosis at the seat of injection, and puiictiforrn 
ecchymosis also beneath the peritoneum, and sometimes in the 
lungs. The. intestines are congested, and sometimes greatly 
inflamed; the adenoid patches in the mucous membrane are. 
swollen, and subinucouH ecchymosea are often seen. The blood 
somotimes remains fluid for ft long time, and is soraetimos coa¬ 
gulated. The symptoms of poisoning by the albumose and the 
for.t-rnortcm signs are similar to those described as produced 
by the globulin. 







It may be pointed ont that there are uo symptoms referable 
to definite lesions of the organs^ except the occurrence of bloody 
motions due to gastro-enteritis. The sleepiness^ in gradually 
increasing coma, may be explained by an effect on the cerebrum ; 
as there is not sufficient dilatation of the vessels of the abdo¬ 
minal organs to explain the occurrence of cotua by drainage.into 
tbe ‘^splanchnic area,’’ the occurrence of rapid breathing, 
which is produced chiefly by the globulin, may be explained 
by an affection of the respiratory centre. The only early symp¬ 
tom of abrus poisoning is a fall of body temperature, and this 
is produced both by the globulin and the albumose. 

This lowering effect of the jequirity proteids on body tem¬ 
perature was noticed in cats by Warden and Waddell. It is 
important, when taken in cdRsideration with the fact that 
. rattlesnake venom produces a similar effect (Weir-Mitchell 
and Reichert), and that, on the other hand, animal albumoses 
and peptones have been shown by Otb and Colmar* to produce 
fever in mammals. 

Effect of Heat on the Adivity of Jequirity Proteids , — 
Boiling the liquid destroys the activity of the infusion of jequi¬ 
rity seeds. This, as has been mentioned, is an argument 
against'the bacterial nature of the poison. It was desirable to 
test, however, with exactness at what temperature this activity 
w-cV-; permanently destroyed. For this purpose solutions of the 
globulin and albumose were momeniirily heated up to 50°, 60°, 
75°, 80°, 85°, C. before being used for inoculation. In each 
separate series of experiments an unheated solution of proteid 
was also inoculated, in order to have a control, and a lethal dose 
wa.^ always used. For the details of these experiments the 
papers in the Proceedinys of the Iloijal Society, already quoted, 
must bo referred to. Suffice it to say hero that the results ob¬ 
tained were—^^(1) that the activity of the globulin was perma¬ 
nently destroyed by momentarily heating its solution to between 
75° and 80° 0., that is, about its coagulation temperature, while 
the solution of albumose had to bo heated up to 85° C., before 

* JouT ial of yttysiotoyy, vol viii., p. ‘21S. 
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the activity of the proteid was destroyed; (2) that momentary 
heating of the solution to above 50° C, but below 75° in the case 
of the globulin, and 85 ° in the case of the albumose, weakened 
the activity of the proteid without destroying it. 

The conclusions therefore arrived at regarding the jequirity 
■ poison may be thus summarised:— 

1. The toxic action of the jequirity {Ahrus precatorius) 
resides in two proteids—a globulin and an albnraose. 

* 2. Both these proteids produce nearly the same effects, 
namely, local oedema and ecchymosis at the seat of inoculation, 
with ecchymosis in the serous membranes, and gastro-enteritis, 
the blood in many cases reinainiug Huid. The general symptoms 
are a gradual sleepiness, ending in coma, with rapid onset of 
rigor mortis. 


3. That both portions have a remarkable lowering efPect on 
the body temperature; the globulin, at the same time, producing 
rapidity of breathing, while the albumose does not have this 
effect to the same degree. ' 


4. That the activity of both proteids is destroyed by a tern- , 
perature helow.tho boiling point of water; the globulin between 
75° and 80° C. and the albumose at 85° C., while temperatures 
below these points but above 50° C. diminish the poisonous 
activity. 


Relation of the Ahrus Poison to Snahe Venom ,—It is chiefly 
duo to the researches of Weir-Mitchell that the poisonous 
principles of snake venom have been shown to be of an albumi¬ 
noid nature. In the latest publication on the subject Weir- 
Mitchell and Reichert* affirm as the result of their analyses and 
experiments that the poisonous proteids present are of two 
kinds—a globulin and a peptone, or peptone-like body ;. that 
all kinds of venom contain, these two bodies, although in vary¬ 
ing proportions, speaking generally, the globulin being greater 
in proportion to the "‘peptone’’ in viperinosnakes ({^iich as tho 
rattlesnake), and the peptone being in greater proportion in the 


Researches upon the Venom of Poisonous Serpents/’ Philadelphia, 18 t 95 . 
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^lubrine snakes, such as the cobra; that both the globulin 
and peptone of the venom are poisonous, producing practically 
.the same general symptoms, but with this exception (and a 
noticeable one it is), that the great local ecchymosis and inflam¬ 
mation of snake-bite is due to the globulin present in the venom 
and not to the '^peptone/’ 

For reasons which 1 have detailed elsewhere,* it‘ seems to me 
that Weir-Mitchell and ReicherFs venom peptone is not a 
true peptone, but belongs to’the albumose class of nroteid bodies. 
The relation of abrus poison to snake venom is now apparent. 
Abrus seed contains two poisonous proteids—a globulin and 
an albumose—which both produce local oedema and ecchymosis. 
Rattlesnake venom also contains a globulin and a peptone-like 
body (probably an albumose), the former of which'produces 
local ecchymosis and inflammatten. The resemblance is further 
strengthened by the fact that heat diminishes the activity of 
both abrus poison and of snake venom; but iu this respect 
Elbrus poison seems to be more sensitive than venom. Thus, 
even after boiling‘and filtering, rattlesnake venom, if given in 
sufficient dose, is fatal; and cobra venom is still active (although . 
permanently destroyed by boiling for half an hour) while, with 
nbrua proteids, a momentary heating of the globulin in a solu¬ 
tion up to 80° C., is sufficient to destroy its activity, while with 
the albumose the destroying temperature is 85° C. Rattlesnake 
venom, like abrus poison, also lessens the body temperature. 
The great difference, however, between snake venom and abrus 
poison rests in the fact that venom produces local paralysis 
and general convulsions, while abrus has no such effect. Abrus 
seems to affect the cerebral hemispheres, producing stupor, 
ending in coma. 

It is evident, therefore, that while abrus poison bears some 
resemblance to snake, venom it is far from being identical 
with it. 

Nature of Abrus Poison,—At present it is not explicable 
w-hy proteids should be poisonous; why, when .injected sub- 


* Froc, Roy. &oc., May, 1889. 
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cutaneously or into the venous system, they should cause death. 
And so anomalous does the toxic power of these bodies seeui 
•that we are bound to consider whether a proteid is of itself 
poisonous or possesses toxic properties by vdrtue of some agent 
or body tacked on to it or formed from’ it. Such an agent 
associated with a proteid would be called a ferment.^" Wo 
know that the ferments used in digestion are normally asso¬ 
ciated with protcids, although Cohnheim claimed that he had 
separated ptyalin from all associated proteid, and* Briicko 
stated the same of pepsin; and even granting that these two 
ferments may be separated- from their associated proteids tho 
•fact remains that ferments are in nature closely linked with albu¬ 
minoid bodies. What characteristic of unorganized ferments, 
we may fairly ask, nre present in abnis poisons which.would 
lead to the supposition that what might be called a toxic 
ferment is present ? . The unorganized ferments known alter 
the constitution of the bodies on which, they act, the digestive 
ferments acting on “proteids, amyloids, and fats, while other 
ferments, such as the fibrine ferment and the curdling fs^rments, 
cause tho protcids ou wl\ich they act to assume a .id form. ■ 
All these ferments have certain characteristics cor non to* all } 
their action is increased by a moderate heat and permanently 
destroyed hy boiling their solutions ; and their acti vity is not 
apparently diminished after they have produced their effect. 

From this it will be seen that tho fact which would point to 
abrus .poison being a toxic^' ferment is the fact that its activity 
is permanently destroyed by a moist heat below 100® C. Farther 
than this we cannot at present go. Abrus globulin and albnmose 
possess neiiUer a proteolytic nor amylolytic action, whatever the 
reaction of the digestive mixture may be. Tho fact that tho 
aeiivityoFtihegiobuliais destroyed atabout its coagnhition tempe¬ 
rature would seem to point to an alteration in the constitution of 
proteid as tho cause of tho loss of poisonous activity; but this 
again is the temporature at which ferments are destroyed. No 
oviclont cftoct, cheiuical or physical, is noticed if tlaj idhiuiioso 
.be heated up tOr85® Cl or even bailed, jvt il;> toxic ueiivitv is 
at once and for ever destroyed. This may point to a foiujoja 
50 



associated with the albiimoso; but until wo know tho chemical 
constitution of tho prorteid molecule we canilot assert that this 
degree of heat does not so alter the construction as to prevent* 
the development of the toxic action. In this uncertain condi¬ 
tion the matter must at present rest. It may be considered 
that thei}oxic action is not due to the proteid nor to a ferment 
•attached to it, but t^ some chemical toxic body carried down 
with tho proteid in its preparation. The effect of heat on tho 
•toxic activity of abrus would seem at once to dispose of this 


view. Toxic bodies, such as ptomaines and leucomaines, 
formed from proteids, are not so sensitive to'heat as the abrus. 
poison ; and if the details of the preparation of abrus globulin' 
and alburnose be referred to it will be seen that the prolonged 
dialysis in running water a^ftd the long -extraction of the 
alburnose by alcohol preclude the presence of any crystalline 
product in the residue obtained. 

The concentrated aqueous infusion of abrus root has a dark 
brown colour, and .a somewhat acrid .taste Accompanied by faint 
SNveetuess. When it is mixed with an alkaline solution of tar- 
ti'ato of copper, red cuprous oxide is deposited after a short 
time; hence we may infer that the root contains sugar. Ono 
drop of hydrochloric or other mineral acid mixed with the 
infusion produces a very abundant flocculent precipibite, whicli 
is soluble in alcohol. If the infusion is mixed with a very little 
acetic acid, an abundant precipitate is obtained, but is .dis-» 
E"lved by an excess. This l^ohaviour is similar to that of gly- 
cyrrhizin. The leaves contain a sweet principle similar to that 
of liijiiorice, {Fharmaco<jraphld.) ' Warden and Waddell have 
pointed out thtit the stems and roots of the Abrus plant possess 
toxic properties similar to tho iseeds. This fact is of impor¬ 
tance when it is remembered that the roots are referred-to in 
the I'linI'mac.upa ia of luxlia as a substitute for liquorice. 

Dr. Warden has succeeded in isolating an acid from tho 


eecdg, wiiich lie ropre .ents by the formula Jl-*' O'*, and 


has named fthric acid. Ho also obt<iined a small quantity of 
naugont volatile oil, but b6th those substances proved to be* 

inci'i . • 



Toxicology .—The Cattle Plague Commission, in thcii’ * 
report dated 1.870, remarked that a large proportion of the* 
criminal cases of cattlfe-poisouiug are effected through tho 
agency of Abrus seeds. In 1873, .Dr, Center drew special 
attention to this'fact; and more extended inquiry showed that 
•this practice was common throughout the greater part o£ 
India. The Chamar orSkiunor caste are the class who- 
mostly practise this mode of poisonings and although their 
object usually, is to obtain a supply of hides, they have ‘been 
known to use these seeds for the purpose of committing 
murder. These people prepare small spikes by soaking the 
seeds in water and pounding them ; these are dried in the sun,, 
oiled and sharpened upon a stone, so that when fixed loosely in 
a handle they can be driven bene^ith and left in the skin of an 
animal.* They are called by the natives 8-ui (needles) or siiiari 
(awls). {Ooiif. Ann, Repts, of the Chem, Examiners of Bengal 
and X.-W. Brovinccs from 1874.n.p to date.) 

Dr. Warden* says :—Tho preparation of ^ suis' is an opera¬ 
tion which apparently requires some little skill; and the 
following particulars are from an article in tho Police Gazette 
for December 1880, communicated, I believe, by an ofiicer in 
the Police Department, who obtained his information from -a. 
Chamar prisoner.in the Patna Jail, who prepared ^ spikes ^ 
before him, with one of which a bullock was Uabbed in tho 
back of tbe neck, death ensuing on the second day. The shell 
of each seed is carefully broken and removed, and tho seeds 
sotlencd by soaking in water, and pounded on a stone in order 
to form a paste. The lump of paste is thou rolled with tho 
palm of the hand on tbe stone, until it-isof » cylindrical shapo^ 
with a sharp point. The point, about J of an inch long, is then 
cut off and forms the 'sui,’ or ^ sutari,^ as it is termed in some 
districts, from its rcsembkmce to the point of a cobbler’s awl. 
After half-a-doz^n or more "sutaris' have been made, some 
straw' is cut into lengths of about 2 J inches, and a ^sutari* 
inserted in each end ; the straws are then put in the sun -to dry, 
care being taken that tho ‘ sutari ^ point.-^ aro not iDjei od. As 
♦ >iot08 ou the «eeils oi the Jhrus.precciorius,- ind, Jled, lot) . 
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soon as a ^sntari’ is thorouglily dry aud Lard, the pdint is 
' edged. ^ on a bricL, after which it is soaked in some animal 
fat for a night, and the instrument is ready. Occasionally the 
point of the ^sutariMs slightly curved. Snis'weigh on an 
average 1 ^ to 2 grains, and vary in colour from dirty white to 
dark brown or nearly black. A handle of wood is then made, 
about 3 to 3^ inches long, and like the handle of a bradawl. 
At the end of the handle, which is about an inch in diameter, 
two holes are drilled, about i to f of an inch in depth, and 
about J of an inch apart, and into each hole the thick end of a 
^ sutari ^ is. pressed, a piece of cloth being first spread over the 
holes in order to afford a firmer hold. Bamboo wood is fre¬ 
quently used for a handle, a small cane being selected, and a 
portion cut off so as to includj^ two joints: one joint has the 
holes drilled for receipt of the ^ spikes,^ wdiilo the other is 
sometimes removed, exposing the cavity of the bamboo, in 
which the spare ‘sutaris^ are kept wrapped in a rag. The 
blow given with the instrument is delivered with great force, 
so tlfab the whole of the sutari protruding from the end of the 
handle is driven into the flesh; any attempt to withdraw the 
^sutari^ by pulling at the piece sticking out, invariably 
breaks it, a portion being left in the wound. 

In some cases suis are made with the milky juice of the 
Caloirofis gvjantm instead of with water, and the effect is then 
supposed to bo moro rapid. MeUdlic mercury, dhatura, 
aconite and arsenic are also occasionally added. WLuri the 
subject of sid poi.^oning first engaged attention there was a 
Bur-picion that snake venom might possibly bo the active agemt, 
but this was shown to be incorrect.^^ 

A few' cases have been recorded, in which ^ sui^ wounds 
hav(' proved fatal in the human subject. In the Bengal Police 
Kcpoi't for iJecembir 1880, the following, note occurs; ♦In 
1871 a man was murdered by a sutari bcii\g driven into his 
bide ; lately another man was wounded by a sutari while 
lish cp, ami died from luck-jaw ; a third man was wounded with 
a Hiuari, but esc.ipod death by the affected part being excised. 
This mail’s cousin, howovor, died from the oflects of a butari 
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being driven into liia cheek. The offenders in these cases 
were suspected to be Chamars, who being poor and of low caste, 
can be induced to undertake such acts of assassination for 
small* retnunerntion.^ • 

Mr. "W. Sutherland, Barrister-at>law, of Bankipore, has 
kindly furnished me with notes of one of the above cases, in 
which a man was killed by being stabbed in the cheek with a 
‘ sntari ’; these notes throw an interesting light on the value 
ill which human life is held in India, in districts in which 
-civilization fs supposed to be advanced. The case occurred nt 
Bankipur, and two persons were implicated,. a man and a 
woman; and the following is an absti*act of the.statement of 
the latter':^—‘ I used to earn my living in Bankipur, at Sunt 
Aman Khau^s. A man Khan, his chella, turned'mo out, and 
would not give mo suiSicient food. I stole a seer of rice, and 
he abused and beat mo. I was crying and lamenting over my 
ill-fate. Miigyra said, ‘MVhy are you crying I said 
some one killed him, it would bo well.’^ She said, Call Sun- 
tokhi, and he will put you up to sometliing.-^^ I then went 
Suntokhi Chamar^s, and told him to get some medicine that 
would kill Amrui Khan. He said he would go to Magha and 
bring some. Alcer ten days he told me he had not been* to 
Magha. Mugyra then told me to go to Dooly Chamar, who 
was a great poisoner, and had killed several persons. Dooly, 
on being spoken to, asked for 50 or 100‘rupees. I therefore 
rernaiued quiet. After teu days, Dooly came t-o my house and 
wauted 5 rupees and seven pieces of cloth of seven colours, and 
black pigeons and a black kid; I gave him one rupee and a 
half, the price of the things. The next morning ho came to 
me for five ru))ee3 advance, saying he would destroy my 


children, if I did not pay it, by means of. witchcraft. I paid 
him five rupees: after this ho again threuteued me, and I gave 
him teu rupees. When S or 10 days had pa:>sed ho said ho 
wx»uld do what 1 wanted, and ou the night fixud, hc smoked in. 
my hou-so. and then at midnight slabbed the wrong man.’ 
Both prisoners vrero sentenced to transportation for life under 
Hcctions o04 and of the Penal Cudo.^^ 
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^^The wound inflicted in this case is described as penetrating 
about I of .an ineb deep, and implicating the skin and' muscles 
of tbe right cheek. After the injury,, the wound appeats to- 
have been incised, and ‘tv/o small black hard substances^ 
extracted. The patient was treated in the Grovorninent Dis¬ 
pensary, Bankipur, and died apparently, on the third day after 
the accident, from tetanus. In the autopsy report a. cursory 
reference only is made to the wound ; it is described as ^ one- 
penetrating wountl, with some swelling on the right cheekJ 
The brain and its membranes, and tbe lungs, liver, spleen, and 
kidneys w^ero congested. The coats of the stomach were con*- 
gested, and some ecchyraosed spots were visible on its internal 
surface. ‘ The intestines were-healthy.’^ . . 

Judging from the medical ^^idence, death appears to have- 
been clcjiidy due to traumatic tetanus ; and there is ilo record 
of symptoms, such as have*been observed after the insertion of 
a ^sui’ into the'tissues'of one of the lower animals. No 
evidence was apparently adduced to prove that the ‘ two* 
pieces of small black hard substances ^ extracted from .tbe- 
wound, were really fragments of a ‘sutari* or poisonous^ 
The part therefore played ])y the poisoti of the ‘ sutari ^ is very 
problematical ; and a fatal result would probably have ensued 
had the man been stabbed with a thorn, instead of with a sin. 

** Dr. Center'i^ has recorded notes of a fatal case of sui 
poisoning, in which the cause of death appears to have-been 
clearly traceable to the poisonous nature of the sutari.^ A 
man w hen sleeping was awakened in the morning by two blows 
on the neck, and appears to have his assailant retreating. 
After he wont out to his work, his mother found two ^ub- 
stanccH, each a little larger than a barl(' 3 ^-coni,. on his bed- 
On bis return at mid-day, he complained of pain in the neck,., 
and his mother found two punctures, and out of one of these 
fihe picked a small black substance similar to those found on 
the bed- Ue was taken to Rawalpindi on a charpoy, arriving 
on the following morning, wbon he wa.s immediately examined 
by Dr. ince, who. rcpoi Is—‘ 1 found a swelling on the right side 
* ileport., (JhciDirul Exmiiiner, Punjal), 1673. 
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of tlie neck, -in wkicli were two small punctures, about two 
inches apart, s He was then sensible, tut suffering from severe 
pain in the neck ; difficulty of swallowing and much fever. • He 
was sent for treatment to the dispensary. The swelling and 
pain ill the neck rapidly increased and er 3 'sipelaa supervened. 
He died exactly three days after having been stabbed. . On 
'^ort'-mortcm examination there was much’swelliug of the neck, 
extending over the riglit side of the chest also, and the skin 
had a livid appearance. On cutting into the swelling, much 
blood was found, and the products of inflammation. This had 
extended to the right lung,’which was also much inflamed^ 
and adherent* to Iho ribs by recent bands of lymph. ThO 
other ‘organs were healthy, except the spleen, which was some¬ 
what enlarged. The three small black substances mentioned 
were examined by Dr. Center, and recognized as part of such 
suis as are often sent in cases of* cattle poisoning. Microsco* 
pically their characters wore found to agree with thosd of rati 
seeds. Blood was found on one. On insertion below tho 
skin of a dog, the animal died in oO hours, and on fort-morievi 
oxaminatiou, diffuse iuflammatlon, extending from the plincturo 
along part of ouo side of the body was found.^^ 

The roots of Taverniera nummularia, DC., nnd 
Alysicarpus longifplius,.Ty. 4.,aros\vcot liko Ikiuorico, 
and are called Itiitiorice by tho Indian peasants. 

MUCUNA PRURIENS, iJC. 

Fig.— Jc., 280; Dcntl. and 78. Cow* 

liage Petit pois pouilleux (fr.), 

Hab. —From the Himalayas in the plains, to Ceylon and 
. Burma. 

Vernacular, —Kiwachh [Utnd.)^ Kuhili (3fnr.), Punaik-kali 
(Tim.), Alkusij Kuinach {Bnuj,), Pilli-adugu, Ualagondi (Tti.), 
Nasaguni-gida, Turachi-gida {Can.), Kivauuh 

History, Uses, &C.—The plant has long boon iK(*d 
medicinally by the Hindus; accordiug to 8usruta ilio seeds arc 
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aphrodisiac. The Bhavaprakasa gives the follovdng directions 
for their administration:—^^Take- of Mucuna seeds 32 tolas, 
boil them in 4 seers of cow’s milk till the latter becomes thick. 
The seeds should now be decorticated aud pounded, fried in 
ghi (clarified butter), and made into a confection, with double 
their weight of sugar. The mass should then be divided into 
balls and steeped in honey. Dose about a told (180 grs.).” 
This preparation is said to bo powerfully aphrodisiac. ( Duties 
Hindu Materia Medica, p. 148.) Similar propert’cs are ascribed 
to the seeds (Hab-el-kulai) in Persian works. In the Con- 
can a pauslitik for spermatorrhoea is made by powdering tho 
seeds of Gori Kuhili (cultivated mucuna) and' TribuJns ter- 
resirie^ the roots of Eriodendron anfractuosum and Asplirag\is^ 
adscendehs, emblio rayrobalai^, Tinospora starch, and sugar- 
candy, in ecpial proportions; of this powder 6 massa with 2 
tolas of ghi are given in cow’s milk twice a day. The root is 
considered a nervine tonic, and is prescribed in paralysis. 
The Sanskrit names of the plant are Atmagupta, ^‘having hid¬ 
den properties,” Kapikachchhu, ‘^monkey’s itch,” andVanari, 
monkey plant.” According to Ainslie, a strong infusion of the 
root, sweetened with honey, is given by the Tamil doctors in 
cholera. The use of the hairs of the Mucuna pod as a ver¬ 
mifuge to expel ascarides appears to have originated in the 
West Indies, no mention of such an cmployraont of them being 
found in native Indian works.* They wore introduced to the 
notice of English physicians by Bancroft about 1 701), and wero • 
probably first used in India upon their admission into the 
‘Edinburgh and London Eharmacofceias (1783*1809). 'fhoy 
aro now official in tho Indian Plumnacopmiaj but are liardly 
ever prescribed in this-country. Still there is a considerable 
demand for the article in tho Indian market for exportation to 
Europe, and it is supposed to be required for the preparation ‘ 
of some patent vermifuge. ' . * 

♦ la tlie Wauaushaili Prakdsha, a Maratlil work which dfuerihos the 
dorpcBtic rcmeuics of t he Concao, their use with gur ns an antliclmiutic is 
mentioned, hut ng Lhia work is of very recent date, the practice may have ^ 
heen introduced. 










Deacriftion .—The pods are slightly curved like the letter S, 
3 to 4 inches long, and contain from 4 to 6 seeds of a dark 
brown colour and of the shape of a kidney bean. The valves 
arc covered with rigid, brown hairs about yo^h of an inch long, 
which give rise to much irritation of the skin if handled. * 

Microsoo]^ic stricctuve .—Most of the hairs consist of a single 
conicai cell barbed near the point, but some of them are 
divided by partitions. Their action aiVpcars to be simply 
mechanical. ’ • 

Chemical composition.—The 'hairs when treated with sul¬ 
phuric acid and iodine assume a dark brown colour. Boiling 
solution of potasli does not considerably swell or alter them. 
They are completely decolorised by concentrated nitric acid. 
{Pliarmcicograplilay2)id Ed., p, 190.) 

The decorticated seeds reduced to^fine powder and dried at 
100 0. lost 10*2G per cent, in weight. The ash amounted to 
4*02 per cent. The cortical portion of the seeds contained 7*80 
per cent, of moisture and 3*12 of ash.* Manganese was only 
present in minute, traces in the.decorticated seed's, the-cortical 
portion, on tlio other hand, contained a very marked amount. 
The exaniinatiou of the pounded entire seeds was couclnctcd by 
Dragoudorlf^s method:— * . . 

Petroleum ether extract. 3*08 per cent. * 

Ether extract . *08 „ „ 

Absolute alcohol extract. 2*12 ,, 

Aqueous extract .....31*92 ,, ,, 

The petroleum ether extract was very pule yellow and thick, 
non-cry>talline, and without odour. In 98 per cent, alcohol it 
was partly soluble, the solution being ruud in reliction. The 
extract consistcd*ehielly of a free fatly acid and i<>’ glyceride, 
probably oleic acid. 

• The ether extract was slightly yellow and iiou-eryst'illiue : 
it was insoluble in dilute acids. In aquoou.s a.mmonia it w.u-: 
partly soluble willi yulh w coloration; (ho additi j* of aeijs' 
caused the separation uf white Ibicks of ncitl ecaiu. The :tleo- 
Iiobe»extract wa.'^ yellow, and darkened s.unowhat on expn. urc' 
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It did not give any reaction for alkaloids; witli ferric cliloride 
it gave a gi'een coloration. The aq.ueous extract gave marked 
indication of the presence of albumin; it did not reduce aii 
alkaline copper solution on boiling. The solution was strongly 
acid in reaction; the nature of the organic acid was not deter¬ 
mined. 


Mucuna monosperma, I)G., Wight in Hook. Bot. 
Misc, ii,y 34 G 5 SupfLy 12 ; Wall-Ill. As- Rar. ni., 19, t- 236; 
a plant of the Eastern Himalaya, tropical Zone, W. Peninsula, 
and Ceylon; Vern, Songarvi, Mothi-kuhili (liar.), Thelu-kodi 
{Tam.), bears a large, flat, nearly circular seed, with a 
rongh, black testa, 1 inch or more in diameter; the whole of its 
convex margin is occupied by the hilum. The pods are semi- 
oval, obliquely plaited, one-ae®]od, and armed with formidable 
stinging hairs of a golden brown colour. It is used as au expec¬ 
torant in cough and asthma, and applied externally as a sedative, 
(Peters.) 

CYLISTA SCARIOSA, AU. 

Pig.~Roxh, Cor. PI. i. t. 02; Wight Tc. t. 1597. 

Hab.—Concan, Deccan, Canara and Orissa. The roots. 

Vernacular .—Raughovada jar.). This plant is the solo 

representative of tlie geuiis Cylista, and is a perennial twiner 
growing among bushes, with ieruate leaves, having oval, point¬ 
ed and entire leaflets with abort white pubescence, very dense 
on tho under-surface. The yellowish-rod flov/ers, about lip-lf 
an inch long, borno on erect bracted rocemes, are remarkable 
for their large papery calyx, which is much more conspicuous 
than tho corollas, and is deeply four-clcft; the upper segment 
being two-lobod, tho lateral ones much smaller, and tho lowest 
very large, all of them beautifully veined. The little oval ono- 
seodedpod is completely enveloped in the peculiar calyx, which, 
affords tbe most marked character in tbo geuiis. (FZ. Bril, 
Inti, ii., 219; A. A. Blarli in Trctfsur;/ f f Botany i. 871.) 
This plant called by tho nftives of tin) Concan 
(Ran-ghcruda), a word compounded of Run (wild) .niiA 



GMi(?vacla, the name of.a kind of Doliclios Lahlah (5tli var. of 
Roxburgh). The root^ which is woody and tapering, is collected 
by tho herbalists and sold as a remedy for dysentery and 
leucorrhooa; it is also applied externally along with other 
drugs to. roduge tumours. Its most remarkable property is 
astringency; a reddish viscid juice issues from it when cut, 
which on drying becomes black and brittle, and may be seen 
adhering to tlio short pieces of the dry root which are offered 
for sale. 

Description of Root# —A tapering woody root, upper 
portion 2 inches or more in diameter, dark brown, marked by 
very numerous circular light coloured scars which do* not 
extend round its entire ci r cum fere nco. The transverse section 
shows three layers of porous woody tissue of a reddish colour, 
tho central pith and medullary rays being light coloured; in 
the dry drug the sectiou is obscured by the black exuded juice# 
Taste astringent and bitterish. 

Chemical compodtion .—Powder light brown, turning pink by 
exposure. A decoction of tho root became purple with ferric, 
chloride and a bulky precipitate separated ; it also struck abluo 
colour with iodine: tannin and* starch were thus indicated. 
More exact determinations shoNyed that tho drug yields 23 
per cent, of aqueous extract containing 1)‘D per cent, of tannin, 
and 25 per cent, of alcoliolic extract with *13*7 percent, of 
soluble and insoluble tannins. An iusiguificaht {unoiiut of soft 
yellow tonaciniis rosin was removed by ether. No alkaloidal 
principle was detected. 

ERYTHRINA INDICA, Lam. 

Fig© — Wiijht Ic.j t. 53; Ixhredc llort. MaL ri., i. 7. Coral 
ti'co (Eng.), Arbre de corail (Fr.). 

Hab. —Thronghcuit India. Leaves and bark. 

Fcr?iac'a/(t;%—Piiiigra, Parangii, Maudar {lluid., Mar.). lYdita- 
maiuhir {Bnig.), Kaliyana-mnrukku (Tam), liauidepu-diettu, 
Blidchipa-chottu (Tel.), Piiravulada-mara, Harwauo, W'arjippc 
(CuJ.). 
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History, Uses, &C. — The Indian Coral tree, in Sanskrit 
Parijata or Parijataka and Mdndara, is supposed to flower in 
Indra’s g’ardcn. An episode in tlio Paranas relates the quarrels 
of liakhmiiii and Satjabliii ma for the possession of the flowers 
which Krishna had ^olen .from the garden. The leaf is sup- 
posed to ro 2 )resont the Hindu trinity> tho middle leaflet is 
Vishnu, on his right is Brahnia, and on his left Shiva, flhe 
Portuguese havenained them Polhas da Trinidado.^^ Rheedo 
says that the leaves are discutieilt, and that their juice is giveii 
for syphilis. . Rumphius relates that the leaf-juice is applied to- 
ulcers to clean them,, and that cooked with cocoaiiut milk the 
leav<js are used internally and externally as a galactagogue 
and onimeuagoguo. The bark is used in dysentery, [llort, 
Amh^ Hi., 3fl.) Loareiro and V'ight state that the bark is used 
as a febrifuge. Lh*. Kaiii LaT Do, in a communication to the 
Calcutta Exhibition Catalogue, says:—^‘It is anthelmintic and 
useful as a collyriuin in ophthalmia. The leaves arc applied 
oxtornally to disperso venereal buboes and to relieve pain in 
the joints/^ In the Concau, the juice of the bark and young 
lefaves is used to kill worms in sores and to disperse tumours; 
the young roots of the whitc-flo.wered variety are pounded and 
given with cold milk as an aphrodisiac. MM. Corre and^ 
Lejanne {Resume de la^ Mai, Med, ■ Coloiiiale) state that the 
bark Ls expectorant and febrifuge, and the leaves laxative and 
diuretic. In tho Brazils the bark is used as a hypnotic. 

The first physiological exjierimonts made with the bark oi 
this tree were those of MMv I3ochcfont:uue and Roy, v/ho cofu- 
mnnicated the results arrived at by thefli to the Aciidruiie dcs 
Scienc( s in 1881 ; they conchided that the drug acts upon the 
central nervous system so as to diminish or abohsh its functions. 

MM. Piiiel and Duprat resumed the study ot the aeLion of 
this drug upon frogs in 188G, and cnmnuinicated tho follow¬ 
ing results to tho Societd de BiologicOne centigram of the ' 
watery extract of the bark was introduced under the skin of the 
right hind leg ^-f a iVv)g, weighing 30 grams, 'rhis caused cum- 
eiderablc local irritalFm, bub at tho end of 25 to 30 minutes the 
frog rcinaincd uiotiouioBs , placed on its back it romuinod in jliat 
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position^ only occasionally making slight spontaneons move¬ 
ments : if a limb ^vOr0 pinched only very feeble reflex movements 
Avcro induced. T\rhen the left sciatic nerve was excited by a 
■Pulvermacher’s ckmp, the distant end of the divided nerve 
responded to • the stimulus/whilst the near end was hardly 
aifectod. The electric contractability of the muscles was 
diminished, and reflex action abolished. Respiration bocaino 
very slow and was sometimes suspended. Moreover the'heart 
was observed to dilate very slowly, and the ventricle at the 
time of systole, vvhich had become imperfect, assumed a folded 
appearance, and at the diastole the heart preseiited a marbled 
appearance, pale-in some places and red in- others. Tho 
strength of tho contractions w^as not much aflbeted. 

. At tho cud of 35 to 40 minutes the heart recovered its nor¬ 
mal condition. [Lcs Nouveaux Remedes, Sept* 15///, 1880.) 


Description. —The fresh bark has a* smooth grey subor, 
and bears small fissured corky lenticols tirraugcd in perpendi¬ 
cular rows. 'On rubbing off the thin suber a green surfaeo is 
exposed. The outer portion of the bark isgranular and brittle, 
the inner consists of numerous layers pf liber cells interlaced 
so as to form an open network* Tho bark has a disagreeable 
flavour, but is not bitter. 

Chemical composition ,—A decoction of the bark lias no dis- * 
^ tineb odour or taste, and is nob affected in colour by iodine or 

ferric chloride. Spirit dissolved out two resins, one soluble, 
the other insoluble in dilute alkali, and a bitter alkaloid. The 
alkaloid h bast prepared by rendering alkaline tho aqueous 
^ solution of the alcoholic extract and shaking with chloro(brm, 

tho amorphous slightly coloured base is left on dissipation .of-tho 
solvent. 'J'he alkaloid is very soluble in spirit, benzol and acid - 
solutions, and only slightly soluble in ether and water. It 
gives coloured precipitates with hydrargyrato of potassium, 
iodine in potassium iodide and tannin, white precipitaK's with 
ammonia and soda. -Oxidizing agents as potassium biehroinato 
or manganese oxide with sulphuric acid produce with it a tran- 
Bieiib purple solution; sulphuric acid alone forma a red, and 
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nitric acid a yellow colour. The hydrochlorate is crystalline 
and deliquescent, and the alkaloid is subject to decomposition 
from prolonged heating or if evaporated with an excess of acid. 

Since the discovery of the above alkaloid by one of ns, we 
have learnt that an alkaloid, Erijtlierinc] having somewhat simi¬ 
lar properties, has been found by Dr. F. Allamirano in the 
same.tree growing in Mexico {Fharm. Post., June 23rd, 1889.) 
Dr. Allamirano recommends’ it -as an antidote for strychnine ; 
‘with the previous administration of erytherine in 6 decjgram 
doses, poisonous doses of strychnine, he says, *may be taken 
without any danger. 

BUTEA FRONDOSA, Roxh. 

Fig.— Boxh. Cor. PI., 21, t.,^1; Bentl. and Trim., t. 79, 
Bnsturd teak {Emj.), But&i. louD'u (i'V.). 

Hab .—Plains of India. The llowers, leaves, seeds' and 
gum. 

Ynrnacular. —Piilasy Dhak [Hind.), Palasha Kluikar 

{Gu::.), Palush (Bemj.), Purashu, Miirukkan-Maram {Tam.), 
Modugachettu, Palaaharmi {Tcl.)^ Miittaga-mara*(C'a?i.). 

‘The seeds, Palus-ke-binj {Hind,), Murukkan-^virai {Tam.), 

• Moduga-vittuln {TcL), Muttaga-bija {Can.), Paldsha-chc-bi 
(Mar.), Palispaparo {Gnz.). 

The guru, Palfis-ki-gond, Kamarkas {Illnd., Bemj.), Palfisha- 
gonda {Mar.), Khakar-no-gond, Kakria-gond (Guz.), Muruk- 
kan-piahin {Tam.), Moduga-baiika(7Vi.), Miittaga-gonda {Can.) 

History, Uses, &C. —This tree h.as long been known to 
the Hindus under the Sanskrit name of Paldsha, as possessing 
V-aluable niedicinul properties. It is also a sacred tree, being 
called the treasurer of the gods and of sacrifice; from its wood 
arc tnaclo sacred utcii" ils and the staff of the Bralimiu which 
is ))laced in his hand on the day of the iSodmunj. The red 
flowers are offered in the temples at the bloody sacriflees of tlio 
goddess Kali. The leaf, like that of ThyUirina indica, is sup¬ 
posed to represent the Hindu trinity, and is used for making 
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the platters required at the Chaul ceremony^ whou the last tuft, 
of hair being removed, the Brahmin boy becomes a Sadhu and 
must eat from a leaf platter (Brahma-pattm), 

The dry twigs of the plant called Sainidbas are used to feed 
the Zfom, or sacred fire. The tree is also known in Sanskrit .as 
Lahshataru or lac tree/' because largo quantities of lac are 
collected from its branches. Its flowers are likened by the 
Buddhists to penitents dressed in rod. A strophe of tiro Saptasha- 
taka says—In the spring the earth shines with the flowers of 
tho Palasha as if it wero covered with Bhikshu^." It istho 
anthropogonic tree of several castes. In tho Bhavaprakasa 
the use of the seeds of Palasa as an aperient and anthelmintic 
is noticed j th6y are directed to be beaten into a paste with 
honey for administration. SarangadliaVa also recommends 
them as an anthelmintic, Tho use of the gum as an external 
astringent application is mentioned by Cliakradatta; it is 
directed to be combinod with other astringents and rock salt. 
Pie recommends this mixture as a remedy for pterygium and 
opacicies of tho cornea. Tho author of the IVIakhzau'-el- 
Adwiya describes the leaves of Palas as very astringent, tonic, 
and aphrodisiac, and says that they are used to disperse boils 
and piraple.s, and are given internally in flatulent colic, worms 
and piles. The flowers are astringent, depurative, diuretic 
and'aphrodisiac; as a poultice they are used to disperse swell¬ 
ings and promote diuresis and tho menstrual flow. Tho seed 
is authelmiutic, and, combinod with astringents and rock salt, 
as already mentioned, is used to remove white.spots from i ho 
cornea. (Of. Makhzan, article Palds.) Ainslio notices the uso 
of tho seeds by Tamil practitioners as an antbelmiutic, in 
. doses of a tablespoonful aud a half twice daily, both in cases 
of tapeworn and asgaridos. He quetos Roxburgh’s description 
of the gum aud flowers, but romarks that ibe natives appear to 
m.ako no uso of either of thcui. From tho Ilortus M ilabaricus. 


it appears tluit the bark is given in conjuiictio.n. with ging-er in 
cases of sn.Mce-bite. Hr. Sherwood imormod Ainslie that a 
decoction of the seeds with nitre was proscrib(jd in gravelly 
complaints by native practitioners. In India at the present 
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time.fclie gum is much used as a sulDsfcitute for kino hy natives* 
tiiid Europeans, with satisfactory results. We' have tried the 
seeds as an. anthelmintic, and are inclined to think favourably 
.of them; they have an aperient action. An infusion of two or ■ 
three seeds is used for this purpose. When pounded with* 
lemon-juice and applied to the skin they act powerfully as a 
rubefacient* Wo have used them successfully for the cure of 
the form of-herpes known as Dhobie^s itch. ^ In the Concan a 
poultice of the flowers boiled in water is applied to the abdomen 
in difficult micturition, and two tolas of the water with nitre is 
given internally: Dr. Fancourt Willis informs us that tho 
Arab horse-dealers put oue seed into each feed of corn to keep 
their horses in condition. ’ • 

Description. —The leavog^ aro ‘ spreading and tornate, 
from-8 to 16 inches long, leaflets emarginate, or rounded at tho 
apex, leathery above, shining and pretty smooth below, slightly 
lioaryi entire, tho pair are obliquely‘oval, ffom four to. six 
inches long, and from three to four and a half broad, tho 
exterior one obovat'o, and considerably larger than the lateral 
ones; the flowers are very large, papilionaceous, their colour* 
a. beautiful deep red, shaded with orange and silver coloured 
flown*;.seeds flat, about inch long, 1 .inch broad and 
1-16th inch thick; testa dark reddish brown, thin, ^mootli, 
veined; hilum prominent; cotyledons large and leafy, surface 
veined ; radicle small, taste a little acrid. The gum occurs in 
commerco as small, flattish or angular fragments of a very 
deep ?;uby colour, and unless held between tbe eye and tho 
light seems to bo opaque; it is mixed with numerous sm^ll 
particles of light grey corky bark ; the tasto is purely astrin¬ 
gent. The secretion in a fresh state is ruby-coloured, and is 
soluble for the most part [in water; when*tept for some timo 

* Amir Klm«ru, the Turkoman poet, likens the flowers to a 

Ktuined wi^li hlood— 

Ai 

The Palch c.vpands its clutches of red llowers like the claws of the fierce ' 

liou Htceped in blood. 





it darkens ‘in colour, and swells up like bassorin, and only par¬ 
tially dissolves. Both fresh and commercial samples behave in 
the same manner with rectified spirit, giving up less than half- 
’ their weight of tannin to the solvent, and leaving a large 
quantity of insoluble gum. 

. Chemical composiifo^i.—According to Hanbury, Butea gum 
yields 1*8 per cent, of ash, and contains 1*3‘5 per cent, of water. 
Ether removes ftom it a small quantity of pyrocatechin. Boil- 
ing alcohol dissolves it to the extent of 46 per cent; the solu¬ 
tion which is but little coloured produces an abundant -greyish 
green precipitate with perchloride of iron, and a white one 
with acetate of lead. It may be hence inferred that a tannic 
acid, probably kino-tannic acid, constitutes about half of the 
weight of the drug, the remainder being a soluble mucilaginous 
substance. Butea kino submitted to dry distillation, yields » 
pyro^^atechin. According to Eissfeldt it does not contain 
pyrocatechin, but’yields it on dry distillation. 

• Eoxburgh states that he obtained an extract by evaporating 
. the juice of the llowers diluted with*alum water and rendered 
clear by depuration, w^hich proved a brighter water colour than 
gamboge.- He further says that infusions of the dried flowers, 
.yielded an extract very little, if any thing, inferior to that- 
made from the fresh juice. These extracts after being kept 
for a year remained perfectly .bright. Tlio flowers are used as 
* a dye stuff in Bengal and are exported to the N.-W. Provinces. 
The oil of the ^eds is yellow, sp. gr, 0'917; it is ncjrly 
tasteless, and solidifies at 10°. [L:pinc,) Braunt gives 0-927 
as the specific gravity The seeds have been examined by N". 
VVaeber {Pharm^ Zcitsclir. fur Russland^ 1880); the results of 
*tho analysis are as follows, alkaloids and glucosides were, not 


’ found— % 

Moisture. 6’62 

Ash ... -.1. 5’1-1< 

Eat . .,...18*20 

Wax suluble in ether . 0*25 

Albuminoids in water..,... 0 12 

,, sol. ru soda ... 
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Albuminoids insol. in water and soda ... 8*:49 
Substance apparently nitrogcftiatedj 

soluble iu alcohol... '0*82 

Mucilago . 2*28 

Glucose.......’...6*87 

Organic acids ./...... 4 00 

Other substances solublo in water..... 2*16 

Metarabic acid and phlobaphene*10*10 

Cellulose .....^.... 8*80 

Other insoluble substances..t..22*20• 

Commerce ,—The guin^. seeds and dried dowers, are articles 
of commerce. Value, gum^ 3 as. per lb. ^ seeds, Ks^ 2-^- per 
,r maund of 374 lbs. 

Butea superba, RoxlT 
• ‘ CV. PZ. 23, 22.- 

Hab.—Concan, Bengal, Orissa,. Burma. *. 

Vcrncmilar, —Tiwat, Tiwas, Palas-vcl (Jfar^), Palas-lata 
. (^Hind., Beng,)j Kodi^murukkan {Tam,)^ Tige-mpduga {Tel.y, 
Balli-muttaga (Can,), Vel-khdkar (G«2.), is a scandent shrub 
•very closely resembling B: frondosa, and like that plant yield¬ 
ing a kino-like gum. As a remedy for the poisonous bites of 
animals, the people of the Concan use the root with an eipial 
proportion of the root of A’^ycZa^iZ/ic^'and Woodfordiafloribnnday 
• ^ ’ the seeds of Cassia Tuva and Vcriionia anfhclmintica, and the 

stem juice of Trichosanthcs jinlindUv made-into a paste, with 
cow^s urine, as a local application, and administer 

internally. In the heat eruptions of children the leaf- 
juice is given with curds and yellow zedoary. M.r. Prebble 
informs u^that B. minor also yields a kino. 

CLITORIA TERNATEA, Lian. . 

Fig.— Bot, Mag,<i f, 1*542. Wingod-leavcd Clitoria (Any.), 
CTitoria cle Ternato. (/'V.). ’ . 

Hab — From the Himalayas to Coylon and Burma. The 
root ivnd occds. . ' 
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Fer?iac?^Zar.—Kava-tlienthi (iTwuZ.), Aprajita (Se?z 5 f.), Kajali, 
Gokaran (J/ar.),Garaui (G 2 f 2 .),Kakkauau-kodi (TcrT??.)^Diutana 
(Te/.), Karnike (Oa7i.)* ‘ . 

History, Uses, &C.—The plant is called in Sanskrit 
Aparajita or Gpkariia, both are names for Shiva, to whom the 
ilowers- are sacred .in common with those of the. species of 
Sesbania ha.vinp: flowers of a somewhat similar shape; typical 
of his representation as the Ardha-nari or .hermaphrodite god. 
Rumphins call^ Clitoria, Flos cmriileus, and says that in Ternate 
it is known as 8aja Cofeh and-Re/jyma Cotelc, i.e. Flos clitori- 
(lis and Clitoris priucipissm; he gives Fula cricpia as the Por- 
riiguese name. {TIort. Aynh, yii., 30.) Sanskrit works on 
Materia Medica describe the root as aperient and diuretic, and 
direct it to be used in combination with other diuretics ajnd 
laxatives in ascites and enlargements of the abdominal viscera* 
The M'ahornetans have given it the name of Mnzeriyun-i-Hindi 
(Indian Mezereon) on account of its purgative and diuretic pro¬ 
perties. We may ificntion bore that their mezereon is used to 
remove dropsical enlargements of the abdomen, and is not the 
same drug as the mezereon of our Fharmacoprna.’ 

Ainslie mentions the us© of the root in croup, given with 
the object of causing nausea i^nd vomiting. In the Concan 
twa tolas of the root-juice are given in cold milk to remove tho 
phlegm in chronic bronchitis ; it causes- nausea and vomiting, 
^riie juice of the root of tho white-flowered, varii-ty is blown up 
tho nostrils as a remedy for hemicrunia. The author of tho 
Bengal Dispensatory after extensive experiments denies i(s 
emetic properths, but says that an alcoholic extra, f proved a 
brisk purgative in doses of from 5 to- 10 grains ; ho fouiiii \i 
liow^ver to give rise J;.o griping and tem'smus, and does not 
recommend its use. Mr. ^biidfn Sheriff speaks highly from 
personal experi'-ueo of the root oark iii doses . f i’roni one to 
two drr:/*hms in uifusion ns a doiuulcent in irritaf ioli of the 
bladder and ureMiva. It acts at the seme lin-e ris a dhtrotio 
and in some as e luAetivt - The seeds ap|.Mi,r net to 

have been used medioiually by the uaii’os^ but ion 
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has been drawn to their purgative properties in the Pharma- 
cpjpcbia of India, and there would seem to be but little doubt • 
that their action is mild and safe ; they should be administered 
in combination, with twice their bulk of acid tartrate of potash 
and a little ginger, and in the same doses as compound 
jalap powder. The seeds were first brought to England from 
the island of Tern ate, one of the Moluccas, hence the specific 
name of the plant. JHaines has recommended a syrup of the 
deep blue flowers as a colouring agent, and e tincture as a 
substitute for litmus. 

Description. —The fresh root is white, fleshy, often one 
inch or more in diameter, but pieces the size of a quill are 
preferred '; it has an acrid taste. The root bark is soft, thick 
and fibrous and easily sepAvated ; the central portion of the 
root is composed of very large ^ pitted vessels easily visible-to 
the naked eye. ^J’he seeds are rather more than 2-8ths of an 
inch long and resemble vetch seeds; they are mottled green and 
black. The testa is hard and contains two cotyledons rpado 
up of elongated thin-walled cells full of large starch granules; 
they have an acrid, bitter taste. 

Cheiihical composiUon. —Ether dissolves out a yellow resin 
soluble in alcohol and alkaline solutions, and apparently crys¬ 
talline when carefully evaporated. Subsequent treatment of 
the drug with rectified spirit removes an amorphous, reddish- 
brow.n acid resin and a cpiantity of alkalirro chlorides which 
leave a deposit of cubical crystals on concentrating the chMir 
liquor. This resin forms 4 per cent, of the root bark. It is 
soluble iu '.alkalies with a red colour, and is reprecipitated by 
adds with disebargo of the colour. It form.s brown solu-. 
tions with concentrated nitric and sulphuric acids. AUliough 
this resin is not dissolved out of. the drug by ether, a 
soda srJution prccipitabid by acid and shaken up with ether 
leaves no insoluble re.sidue. The root bark contains starch, and 
a tanuin giving a bluo-black precipitate with ferric chloride, 
nud yicdd.s 12 pfu’ cent, of ash. No alkaloid ^vas detected in 
fiithtr tlio etherHal, alcoholics, or iniueoue extracts. 
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The seeds of C. ternatea contain 12’8 per cent, of moisture 
•and 6 per cent, of ash. Ether removes a bland greenish fixed- 
oil and a light brown resin. Alcohol extracts a 'bitter acid . 
resin, apparently the active principle, a tannic acid giving a- 
blue-black cblour with ferric chloride, and a .large propor¬ 
tion oi glucose. Water alone dissolves the acrid principle, 
which is precipitated by iodine solution, readily decomposes 
with the formation of sugar, and in other respects resembles 
a glucoside.* 


Com 7 ?ierce.-^The- dried root is to bo found'in the shops 
sometimes. 


Dalbergia sympathetica, Nimmoy Jour.' Linn Soc-. 
iv., SitppL 42, a plant of the Western Peninsula. Peutgul 
{Mar.)y Titdbli [Goa.). . • 

The leaves are used in Goa as an alterative. It is a very 
remarkable scandent shrub; the stern studded thickly with 
large blunt thorns,-.often nine inches long, some of them con? 
tortod so as to assist in supporting it-upon high treCs; the 
leaves are pinnate, 4 to 0 inches long, the leaflets delicate, 
obtuse or emarginate,. to 1 inch long, tliinly silky at first, 
especially beneath; the flowers are in short, axillary .cymes; 
calyx l-12th of an inch long, silky, with a pair of small obtuse, 
adpfessed bructeoles; teeth short, obtuse; corolla twice the 
length of-the calyx, ycdlowish white; pod geiieraMy one-seoded, 
membranous, obtuse, about 2 inches, long and of an inch 
broad with an unusiinlly short stalk. Tho bark is used as a 
Up, to remove • pimples. The foliage resembles that of tho 
Tamarind, and is eaten by cattle. The flowers appear in 
February and March. Rheede’s name for the plant is Ana 
Mu.llu. . • 

In the Ooiican the juioc of tho loaves of D. volubilhj 
Alei (Mar.), is appli‘d to aphthiC,.and used as a gUrglo in soro 
tliroat. The roei-juico with cummin and sugar is given in 
gonorrheea. 
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PTEROCARPUS SANTALINUS, 


Llnfi, fl. 


’Fig.—Bcdd. Fl Sijlv., t. 22; Bentl. and Trim., t. 82. Red 
■Sanders,Santal rbuge (fr.). 

Hab .—"Western Peninsula. -The-wood. 

Ragat-cHandan, Lal-chandan (llincl.), Rakta- 
chandail, Tambafa chandaua Shen-shandanam (Tam.), 

Erra-gandhapii-cliekka, Rakta-gaiidharn {Tel.), Rakta-caudana, 
Kerapu-gandlia-chekk 6 (Oa 7 i.), Rakta-cliondon ( Re7277.),^Ratdnjli 
(Guz.). * * • ... 


Hi^toryj Uses, &C. 'According to Sanskrit* writers* 
tliero are three kinds of sandalwood, Sriklianda or white, 
■Pitachandana or yellow, and Raktachandana or red. ‘ The first' 
two are the dark and light-coloured wood of Santaium dHiim, 
Upon the subject of red samlalwood, tilt {Materia Medica of 
the Hhida.<:, p. 151,) has the following remark :—'‘It has been a 
question, how the wood of Pterocarpu^ santalinus, which is 
nearly inodorous, came to b^ called by the name of Rakta¬ 
chandana in Sanskrit and the vernaculars.of India. I am in¬ 
clined to think that it is owing to the similarity in the u.ses to 
whi(tli tho rtiudic. put both t.hr.so aptich\s. Roth windiilwood 
atul red sandalwood are rubbed on a piece of stone with water, 
and the emulsions used after bathing and in religious services.”’* 
niiidu physicians consider red sandalwood to b.o astringent and 
tonic; they use it as a cooling application to inilained parts and 
to the head in headache; as an external application it is* sup. 
posed to bo more powerful than white sandalwood, given 
internally to be les.^, so th(* two are often combined, and arc 
cous'dered to hfivX' similar properties. Mahometan writers 
follow the Eindny in describing the three kinds'of sandalwood 
fii)*! their uses, liu^ autliur of the Shaja^el-a.^liain says that 
in bilious. liuxoH white sandal is used, when blood i.s being 
pass* (1 rod siindal; and when the stools contain both bilo and 

blood the two wood.-: are ccoubined. This treatment must be 
based upon the doctrine of sigualurcs. Red sanders wood is 
well known in Ihiropo as an ingredient in French polish. 
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. Description.— The wood sinks in watery it is.dark red 
with black veins; thin shavings appear blood red with veins of 
a lighter tint if the’section is a transverse one. The cells of 
tbc parenchymatous layers which connect the vascular bundles 
contain very large crystals of oxalate of linie visible to the 
naked eye; all parts of the wood are full of colouring matter. 

Chemical composition ,—sandalwood was first exarniued 
by L. Meier; who obtained from it a red crystalline principle to 
which he gav^'e .the name of Santaline, Meier obtained this 
substance by exhausting the wood with ether, the extract thus 
obtained'was then washe'd with winter, dissolved in alcohol, and 
the ‘alcoholic solution precipitated by acetate of lead, on the 
removal of the lead the liquid yielded the santaline. * 

. Woyermaiin and HmlTely assigned- the formula .0^ 

to this rpsinoid -substance. • . • • 


Weidel (1870) exhausted the wood with boiling water con¬ 
taining a little potash and obtained by means of hydrochloric 
acid a red precipitate, which "was redissolved in boiling alcv)li'>l 
and then furnished colourless crystals of Santal IP 
O* ’-f 4 li“ O, which when acted upon by alkalies yielded prote - 
catechuic acid and carbonic acid, like piperomd, with w'hicli 
it is isomoroLis. Updn completely exhansti»ig .sandalwood, 
\V’’eidGl also obtained a pai-tially crystallmo rod siibs’tanco 
distinct from colourless santal aqd from the santalii^o of Meier ; 
to this substance ho ussignQQ formula h In 187S, 

Fraiichiuiont aud Sivhorer isolatod^froin saudalwoe^d an amor- 
. phous principle melting at about 104° and liaviug tlul composi*. 
.lion C**^- 0.®.* Three' years previous to the e-x|Hn*imonts 

of Fraiichimont, P. Cazunenva by exhausting with at oO*^ 

aii iutiuiaJo ni;xtiiro of the powdered wood Wit) ‘"^lalvtal bnie, 
had obtained a finely crystalline body h.avi eg tlu5 lormiiiu 
* C‘“ ll‘° This snbsiancc, which dilTered fr ^ni those already 

menilonijJ^ was in reality a mixlnro whicdi Cazoneuyo. and 
Jlugo^jnenq in 1887 scqiarated into pterecar pioc' and lunuo- 
ptoHjcarpiue, the latter snlxslnncu being very s'dnb.V lo cold 
bisaiphide of ei^i’bon, whilst Iho former is onh/ se lu excess qt 


miST/fy. 



boilingbisulpliide. ‘Pfcerocarpine. is a white crystalline substance 
insoluble in water and cold alcohol,.but soluble to some extent 
in boiling alcohol, it is slightly soluble in boiling ether, which 
deposits-it on-cooling in crystalline flakes; it crystallizes from 
chloroform in fine prisms.. A solution of 4*64 grms, in 100 c.c. 

* of chloroform,, is strongly levogyre [a]j = — 211°., heated to 

145° it softens and melts at 152°, turning slightly yellow. 
Formula O^; it is neutral to reagents; insoluble in acids 

and boiling liquor potassge, but is acted upon by fused -potash 
evolving a couuiarin odour. Nitric acid forms with it a green- 
solution. • • ‘ 

Horaopterocarpine has the same general properties. Formula 
jjiii Q3^ MM. Cazeneuve and Hugonnenq consider that 
botli of these substances are alted to the Coumarins. 

' Commerce ,—Rod sandalwood comes from Southern India, the 
felling of the trees is under Government control, and they 
yield a considerable revenue. It is imported into' Bombay 
and Calcutta from the Malabar Coast. Value, Rs. 15 to 28 
per kandy of 7^ cwts. The variation in price depends upon 
the'quantity in the market. ' . 

PTERGGARPUS MARSUPIUM, Roxh, 

Fig.— Roxb, Cor. PI ii., UQi.Pecld. FI. Sylv., t. 21; 

. licutL and Trim., t. 81. ' ladiau Kino tree (Zi’ny.), Pt orocurpe ik 

• bourse 

Pl3-b.*---^Y(3gtorn Penlnshla, Ceylon. Th? gum. 

. Femur Bijasdr (Hind.), Bibla, Nonnd (Cun.) 

Asdn (Mar.), Vengai-maram (Tfivi.), Peddagi* (TeZ.). 

Ptistory, l/ses, &C.—Neither Hindu or ^faliometan 
mddi6al writers appear to notice l\Ialabar kino. Runiphius 
(lii., 24,) calks tlu) tree Fteroearpus indlcu!^, and renu'u’k® that 
the gum look.s like dried blood, and cures diarrhcea; 

.nay .s t]j It. nVe bruised loaves arc applied to boils, sores, nnd 
ekin oriiptions. 


n . 
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Ainslic notices the use of tho gnm by the natives on the 
Coromandel Coast* as a remedy for toothache, but does not call 
it kino, and it‘-would appear not to have been an article of 
export to Europe in his time. From tho Pharmacograpliia we 
learn that kino originally carrie from the river Gambia in West 
Africa under the name of Guvimirtthrum astringens Oamhicnse, 
and that it- was produced 'by tree called in the Mandiugo 
language Kano^ and which was afterwards identified with the 
Piei'ocarpus cifinaceus of Poiret. In tho Edliiburgli Dispensa^ 
torn' of 1803, kino is described as coining from Africa and 
Jamaica, but'in the 1811 edition, Duncan says that the African 
drug is no longer-to be met with, its place being supplied, by 
kiuos from Jamaica, tho East Indies, and New South Wales* 
After this date tho East Indian drug appears to have.been 
principally used, and when Wight and Royle (1844-46) proved 
its botanical origin it became recognised as the legitimate kino 
of the principal Pharinacopceias of Europe, A description of 
its collection on the Malabar Coast will be found in the P/mr- 
macogmpliia. In tho Cauara District of tho Bombay Presi- 
deucy it is collected in little cups made with leaves, and 
consequently assumes the form of concavo-convex cakes, 3 to 4 
inches in dLuneter* tlxoso aro always broken iVp rind 'garbled 
by tho wholesale dealers. Malabar kino is mosEy reserved 
for the European market, there is little demand for it in 
nativre practice, DragorPs blood and Biitcakino taking its piece. 
The bark of tho tree is used in’Goa as an asiriiigeiit-, bui liu' 
gum is not colloctod. Kino more lenitive than otiier ari riii- 
gonts, iu*cotiHO(|u jcce, prolxably, of the phlolxoplieno it contM-’r- ; 
it is chiefly used in the treatment of diarrhcnti and pyrosis. 

Description. —Kino as olTcred for sale h in bV^ kieh-n J 
angular fragments full of cracks. If afhin tVagmer i ludd 
between tho eye rnd llu: light it is seen to bo of a rich gnrrrdi 
colour. 44ic groat'Or part of it is schiblo in cold wab r erul PI 
ill boiling water, but a portion.is dopositoj on the wre or eool- 
ing. Koctilied spirit dissolves kino* fnrioijg a deep roU 
liiictuirt which often gives trouble by becoiniijg 'itbvou-^ iT 
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kept for any time. The addition of a little glycerine will 
prevent this. • ’ 

Chemical composition ,—The following account is extracted 
from, the Pharmacograpliia r —Cold water forms with kino a 
reddish solution, which is at first not altered if a fragment of 
ferrous sulphate is added. But a violet colour is produced as 
soon as the liquid is cautiously neutralized. . 

This can be done By diluting it with common water (con¬ 
taining bicarbonate of cafeium) or by adding a drop of solution 
of acetate of potassium. Yet the fact of kino developing an 
Jntoiiso violet colour in presehco of a protosalt of iron, may 
evidently bo shown by sh^iing it with water and iron 
reduced by iiydrogen. The filtered liquid is of a brilliant 
violet,*and may bo ev’aporated at 100° without turning green; 
the clried residue even again forms a violet solution with water. 
By long keeping the violet liquid gelatinizes. It is decolorized 
by acids, and. turns red on addition of an alkali, whether 
caustic or ^bicarbonated. Catechu, as well as crystallized 
catechiU; show tho same behaviour, but these solutions 
([uickly turn green on osposuro to air. 

Solutions of acids, of metallic salts, or of chromates produce 
copious pre<u*pitates in an acjiieou.s- sulution of kino. Ferric 
chloride forms a dirty green ])rcci|>itato, .and -is at tlio same 
time vodiicod to a fiTrous salt. Dilute mineral acids or alka¬ 
lies do liot occasion any decided change of colour, but the 
former give rise to light browmish red precipitates of kino- 
binuic noid. By boiling for some time an aqueous soliitiou 
of Ifino-binnic acid, a red precipitate, kino-red, is separated, 
'*Kino in its general behaviour is closely allied to IVgn 
catecdiii, aud yields by Biinilar troiitmeiit the same .products, 
that is to say, it affords pyrocatechin when subijdttcd to dry 
disiillution, and protocatechiiic acid together with phloroglucin 
who)i melted with caustic soda or potash. 

“ Yet ill catechu tho lannio arid is accompanied by a ennsi- 
dcrable amount of caiechiii, wdiicli may bo removed directly 
by exhaustion with ether. Kino, on the other hand, yields to 
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etliGr only a miniitG pcrcGiitagG of a substancG, wlioso scaly 
crystals display iiuder the microscope tlie character of pyi-oca- 
tecliin, rather than that of catcchiu, which crystallizes.in prisms. 
The crystals extracted from kino dissolve freely in cold water, 
• which is not tlio case Nvith catechin, and this solution assumes a 
• fine green if a very dilute solution of ferric chloride is added, 

and turns red on addition of an alkali. This is the beliav'iour 
of catechin as well as of pyrocatechin; but the difference in 
solubility speaks in favour of the crystals afforded by kino being 
pyrocatechin rather than catechin. 

Wo thought pyrocatechin must also occur ia the motliL'r- 
plant of kino, bub this docs not prove to be the case, no indi¬ 
cation Of its presence being perceptible either in the tresh bark 
or wood Etti (1678) extracted f^roui kino colourless prisms of 
kiuoYn by boiling the 'drug with 'twice its weight of liydro- 
chloric acid, about 1 *03 sp. gr. On cooling, kino-’ cd separate, 
very little of it remaining in solution together with kinoin. 

■ Tub latter is extracted by exlmusring the lu'piid with ether, 
which by ovnpoi'atioii affords crystals of kiuoiii. Tlioy should 
bo recrvstallizcd from boiling water; they agree with the 
formula 0^, which is to bo regarded as that of a me¬ 

thylated gallic ether of pyrocatochiu, vi::,, 0^* (OCH'j 
Jl-^ 0^ Kinom by heating it'to' 130"' C. gives off wiiv’P auvl 
turns red; 20‘ ^ H*- O' = O IV' C^« 0“. The latter pro- 

. duct is an amorphous, mass agreeing with kino-red ; bv lic.iiiiig 

it at J (30 to 170® it again’loses waier, thus affordiUL nuotlior 
anhydride. Etti succeoded in preparing methylic chloride, 
^ - pyrocatechin, 11^' 011)% as well as gallic acid, 0% hj 

decomposing kiuoin. 

• VVg ha. o prc[)arcd kiiioui from Austrrdkin kiuo. but l riled 
to obtain it from Malabar kiuo, which. Eii-i say.- ho u,-:sl, Kbii 
allords about H kiriuiu. Tho coluliouH o h: u i i 

turn red on addii ion of fo-rio salts. OouimcrciaJ !:ino ) •'* rd 
usT'o per cent, ofa^h.^' { rfrarjiiaroyntplda, '2:-J Wo.,] f rd 

Oommcrc (\—Kiuo is chiefly (::dh>cted on tho M flch ir ( l a ;( 
aud ex]»oited from Cochin direct tr Europe. A fa'-r. hi; > 
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similar ia appearance to that of Malabar, bat very insoluble 
in water and spirit, has baen recently met with in the 
Bombay market. Good kino should dissolve readily in rectified 
spirit, 

PONGAMIA GLABRA, Vent/ 

Fig.— Jard. Malm,, t, 28; fVi^ht Ic., t, 59; Bedil. FI, 
Sijlv,, t, 177. , . • 

Hab. —India, most abundant near the coast. 

Vernacular, —Karanj,- Kirain^ {Hind,), Daliar-karanja 
(Bcn(j,)y> Karanja (Mar.), Pungam-ma’ram (Tam,), Kanngu, 
Kfiuuga-chettu (TeL), Honge (Caji,), 

History, Uses, &C;— This is ahandsomo flowering tree* 
with foliage liko the Beech. Sanskrit writers call it Karanja 
amlNaktamala.or Naktamalaka, '^garland of the niofht,^’ and in 
Hindi it is .somotimoa called Sukhchain, ^^afibrding p('rfoct 
satisfaction to the senses’^; indeed, it well deserves thesQ names, 
(XI nothing can be more beautiful than its di’ooping branches of 
shining green leav^es laden with racemes of rose-coloured 
flow* rs. The seeds, leaves, and oil aro used in Hindu incdicdno 
as a reinody for sidn diseasob and rlieumatism and to destroy 
wovuis in sores. Chakradatta mentions a paste made of iho 
Heeds along witli those of Castiia Tura and the root ot*S<visi<urtin 
Lajrpn as a useful application to skin diseases. lU* also trives 
prescriptions for a compound oil and glirira to bo used lor the 
8M.L',e pnrpo.s^' 'DnlTa Mat, Med,, p. 158), whoro tlio original 
prcijcriptiona aro given with a translation. 

Ivhocdo notices t he UBO of a bath prepared witli the leaves, 
to reiiitiYO rheumatic paiii3; itud they appear to bo an general 
use fVa this purpose. Ainslio says that the juice of trio root is 
u : ;«l fin* cleano'ng foul ulcers, and closing fistulous sores. Ho 
al- > no‘)* es tho oil audits use in it h and rheuinuti.*^!ii. t;il)^)n 
:.)ieaks very liigldy *^f tli(5 oil as a romedy in scabies, hc'ppes, 
ua I other ciiiniieour disrrasos of a similar nature; it should be 
iniiod with an equal quaidity (!)f lemon juice iVud be avvII .di ikun, 
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^ when ifc forms a rich yellow liniment which we have used 
successfully in porrigo capitis, pityriasis and psoriasis. In 
leprosy the natives prescribe the leaves with those of Plumbago, 
along with some pepper and salt, to be powdered and given in 
curds. *Karanj is also an ingredient in several complicated 
prescriptions for epilepsy and abdominal enlargements. Dr. 

P. S. ' MootoosWamy mentions the use of the juice of the root 

* with Gocoanut milk and lime water as a remedy for gonorrhoea 
in Tanjore, and of the leaves (Ponga-illai, Tamil) in flakileacy, 
dyspepsia, and diarrhoea. Ho also informs us that broken rice 

. is boiled with the leaves and those ^Morinda citrifuHa, dried 
in the shade, cleaned and crushed, and from this preparation a 
thin salt gruel is niado to feed young children with instead of 
cow^s milk, which is supposed to cause glandular enlargements 
of the abilomon. He has noticed the use^ of the - flowers as a • 
remedy for diabetes, and of the pods worn rouud the neck as a 
protective against-wiraoping cough, {fudi^in Med, 1S88.) 

Dr. B Evers has soon the soods ad-niiiistercd iutonially for the 
last named aflt'ction. Tli(5 oil is in general use amongst the 
agricultural classes as a lamp oil. 

Description. — Leaves pinnate, from 6 to 18 inches long, 1 

* leaflets opj)Osite, 2 to 3 pairs and an o ld v>nc, oral, pointed, on- ' 
tire, smooth and rdiining, siibcoriacc‘ou 2 io 4iu";ho.s long, tasto - 
bitter; poil woody, ovmto, compressed, glabrous, J to inch 
thick, 1 i to 2 incites long, apo.s. thick and blunt, point docurv-ed, 
•very short, it generally contains one perfect and otic aliortivo 
seed; seed comjirossed, of liio sliape tiud size of a l>road laaui; 
testa thill, smooth, veined, light-red ; cotyledons very oily, bitter. 
The bark Tius a thin ashy-grey outer layer, which readily ])eeh 


olT ; when tliis is ■oniovril, the surface is seen to be gn t*n with 
•wdiitu trunsVT^c markings. Tiie subsiat.coof th.* bark is faugh 
with a whi - gnriuilar iVarture; odour rnawki.sli; (Usic bitli^r 
tied soiue'-'-ai arouriiic, ',/Uh a ]jei!uliar puug' ie‘.y. kStarcli 
and rli jioboid erysla s arc obsbtved under the uii«u’0'i , p a 
The rooo bark is ox a rust}^brovvfi exTcrnally, yellow witriin. 
All payts of the plant when crushed a yeliov/juicco ’ 
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-^Chemical composih'o7i.—According, to Lepine {Phxrmr Jonln. 

(o) XL. 16,) the seeds yield 27 pfer ceut. of a yellow oil, having i 

a specific gravity of 0-945j ard solidifying at 8 ° C. 

The oil which we kavb examined (called Hougeoilin Mysore) V 

and expressed purposely from fresh seeds, was thick, of a light ’ ^ 

orange-brown colour, and bitter taste. The specific gravity at 
18^ C. was 0*9858. It yielded 93*3 per cent, of fatty acids .* . 

melting at about 30^ With sulphuric acid it became yellow 
^ itb orange streaks, and when stirred formed '■an orange-red 
mixture, which after standing became yellow. With nitric acid 
it formed an orange emulsion. With the elaVdin test it remained . 
liquid for several hours, and was ^f the colour and cousisteqeo 
of honey after two days. The fresh oil deposits solid white fats 
if kept at the temperature of IG® for a few w'oeks, and the clear 
oil then has the specific ’grtwity of 0*935 The bitter principle 
the oil appears to rosid(3 in a resin and not in an alkaloid, as 
in the case wdth ^rargo.sa oil. , 

The bark contains a bitter alkaloid, soluble in ether, alcoliM, ' 
and water; also an acid resin of a greenish-brown colour soluble 
in ether. Ihe alcoholic extract is composed of a substance * 
analogous to qninovin together with sugar. The watery extract > 

contains much mucilage, which is gelatinized by ferric chloride. . ' 'i 

A decoction of the berk gives^a blik:-l>hick cohnir with intlinc ’ ^ 

solution; no iridlcatiou of the presence of tannin could bo 
obtained from any part of the bark. ' 

DERRIS. ULIGINOSA, Bcaih, 

Fig. fV/. {ji IloaJc, Pot, /. 41 , 

Hab. — Eastern Himalayas, Western Peninsula, Ceylon. 

^ y^oriLaeular , — Punlata (Pciifj.), Kiljnrve*, (Afar.), 

History, Uses, &C.—TIh woody climber i» tUo most 
■\sidnly-sprerid species of the genus, and is worthy or notice on 
uccoani of tin? activity of its bark as a fish ]h) 1 : on, hn* which . ^ 

purpose it is used in Zambesi-land. J.u India ic is known to .4 
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act as a poison upon worms and tlie larva3 of insects wLicli 
trouble the cultivator, whence the Marathi name Kirtana, 
or worm-crceper/^ 


The natives of Tanjore use it medicinally. Dr. P; S. Mootoo- 
swainy (Indian Med, Ga::., 1888,) mentions a medicinal oil, 

■ in whicli it is an ingredient, as used internally and ap])lied 
externiilly in paralysis, rhcuuiatism, dy’smenorrhoea, &c.; but as 
this ghrira (oil) contains such active ingredients as Plumbago 
root, Asafcetida, and Garlic, it is difficult to tell how much of its 
efficacy in due to the Derris. 

Description. —’j’he plant is a woody climbing shrub .with 
pinnate leaves and pink flowers. The stem bark is dark brown 
and scabrous from the presence of numerous little round wffiito 
corky lenticels, the bark of the root is of a lighter colour, 
scurfy and thickly studded with large transverse corky wQrt.s, 
its substance is of a greenish colour; taste acrid and astringent. 

The powder of the bark excites sneezing. 

CltrniiraL composition — A proximato analysis of-the bark 
reveals the presence of a neutral crystalline principle, a wax 
• and two resins in the ether exti’act; two colouring matters, 
an alkaloid and glucose in the alcoholic extract; an acrid ; 
glucosido allied to sa]>onin, together with giun in 1h(‘ arjuenn 
extract, and 8 per cent, of ininend mnttrr. bitii'nih 

, alkaloid gives a fine red colour with sulphuric acid and n violet 
colour with oxidizing ageiils; rl in a.'^-ocIat(d with (he ev)hjur- 
iug nuilior solul>h‘ in watta*, winch is ol’ an acid nature and 
strikes a deep reddish browoi with ferric chloride, and a reddish 
pink with ferrous stilpharc'. The ehu-<>siil(> js prf'cipilated with 
barium hydrate with colouring matter, and Die latter is left 
in an insoluble conilition on dissolving the barium coiniiound - ^ - 

in hydrochloric acid;* on bi>iling this soluiii.n the'dcC'mi])osb 
tiun wa.? readily ctfected w ith the foi (nat ion of glucose utkI au 
insoluble body tlitforiug iV(»m sapugtjnn in it- appearance ^ 
and Solubility inspirit. Tue rosin, moro soluble in I’octified 
^ spirit, wu.s <lark reddish bji.wn and freely solulilo in alkali ; 
the less soluble resin was light brown, brittle, and soluble 
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only in .a 
reaction. 


large quantity of alkali j they were both acid in 


Tourhi Pods. —'These dried pods, which are sold in tho 
bazars of Bengal, are apparently those of a* species of Derris; 
they v'ary much in size, being ^ to 2 inches in length, and 
from i to i an inch in breadth. ' They are brittle and of a 
brown colour with a prominent dorsal suture. 

Tlie pods are astringent, and when powdered are used as a 
tooth powder and to stain the teeth. A decoction is used as 
an astringent injection in leucorrhoca,-but t];eir jDrincipal-use is 
in the preparation of writing ink. . 

Ckeniical composition, —The pcMs with their seeds reduced to 
powder contained 4*73 per cent, of moisture, and 2*8G percent, 
of ash ; a slight trace of manganese w^as present. 

With the exception of a srery largo* amount of astringent 
matter giving a blackish .coloration with ferrsalts,-and a 
resinous principle soluble in chloroform, and affording a bright 
yellow coloration with alkalies, nothing special was detected. 
No gluco.'-ide was present. 


SESBANIA GRANDIFLORA, Ters, • 

Fig. — Rhcr'lCf Ilort, Mai, i., t. bl, Syn . — ‘igati graudiflora.' 
Hab.—W. 14jninsula. The bark and ilo>i;crs. 

YcniacnJar —Agasta (ilfar.), Avisi (7c/.), Agdtti (ram.),-Bak 
(Dcncj.)y Agasthio [Gvz.), Basna Agashi (Can,). 

History, Uses, &c.—A native of the Eastern Tsland.s, 
but cultivated in gardens all over India, and now quite natura- 
li.s( d. in San.ski'lt it is called Agasti, Vranuri, Vaka and 
> bihula-puHhpa, or ^Margo-tlowored.^^ It isiiamed Aga.sti after 
a ri.'hi or sage of that name, tho author of si'vcral Vedic 
hyinin, who is suld to have boon tliO son of both Mitra and 
' Yuruna by .Urvji.si;* and to havo conrjuerod and civilised 

^ i. rvahi desire), an A[»saru.-» or nyinph oflntlni b lu'iivm. According 
to Icjoal tradition t)ic u ji'i not born of her body, but from the lust 

excited by licr beauty. {Ainslia.) 
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Southern India. He also wrote'on medicine, and his healinGT 
spirit is said still to haunt the mountains of Ck)urtallum. To the 
present day his works are held in the highest estimation in the 
South of India. Tl^e flowers are sacred to Shiva and are sup¬ 
posed to represent the male and female generative organs. 

The bark is very astringent, but not bitter, as stated in the 
Pliarmacopceia of India, where it is recommended as a tonic by 
Dr. Bonavia. The statement that it is a bitter tonic occurs 
also in the Bengal Dispensatory» In Bombay the leaves or 
flowers are made use of by the natives, their juice being 
a popular remedy in nasal catarrh and headache it is blown 
up the nostrils and causes a very copious discharge of fluid, 
relieving the pain and sense of weight in the frontal sinuses.* 
The root of the red flowered variety, rubbed into a paste with 


water, is applied in rheumatism; from 1 to 2 tolas of the 
root-juice are given with honey as an expectorant in catarrh ; 
a paste made of the root with an equal quantity of Stramonium 
root is applied to painful swellings. The flowers are cooked 
and eaten as a vegetable. The leaves are said to be aperient, 
Rumphius states that a poultice of the leaves is so popular a 
remedy in Amboyna lor bruises, that the tree has become no¬ 
torious as the '^solatium et auxilium illorum qui vapulantur,^’ 
and people who plant it near their houses are laughed at on 


this account. It is a curious coincidence that the Sanskrit 
name Vrandri signifies ‘‘enemy of sores'' (Vrana-ari). 


Description —A tree of very short duration, attaining a 
height of about 30 feet in a few years and then dying, ''j'ho 
leaves are abruptly pinnated, leaflets 21 pairs or fewer, oblong- 
ovate, 1 to 1 J inch long; taste a little acid and astringent. The 
calyx is campanulate, tv'^-lipped, flowers papilionaceous, white 
or red, very Inrge and fleshy in 2 to 4 flowered axillary racemes, 
taste inucilaginouo and Intterish, legumes ponduious, very long^ 


* This kind uf medicament is the ph cyxvrov of Galen. In Serib. Larg. 
Comp. 7, we read;—“Per nnres ergo purgatur caput lis r.J.i ^ infusis p{ r 
cornu quod ihynencliytes vocauir ; Hederaj succo py r mv. vcl i.ctcc siicco, cum 
exiguo tlorc icria, vd cyclaraini :.utco mixtu Incte aut aqua jfari nicTisma.’’ 
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slightly flattened, contracted between the seeds. The bark is 
much fissured longitudinally, of a greyish-brown externally, 
the dry suber nearly equal to the living portioiHn thickness ; 
in the fissures may be seen numerous small tears of a garnet- 
red when fresh, but-soon becoming almost black by exposure 
to the air. The outer portion of the living bark is of a red 
colour, and is loaded with the same kind of gum in a soft state. 

Cheinkal composition ^—Tears of the red gum which adhero 
to the bark merely softened in water, they were also insoluble- 
in boiling water, and in cold and boiling alcohol. They were 
slowly dissolved by boiling with dilute alkali, giving a brown 
solution when ammonia was \^ed, and a deep claret with 
soda. The alkaline solution neutralized with acetic acid gave 
brown flocculent precipitates with lead acetate, alum, and 
salts of iron. A largo excess of acid did not cause complete 
separation of the colouring matter. A filtered decoction of 
the bark gave a blue-black colour with ferric chloride, and a 
deposit with rectified spirit, showing tho presence of tannin 
and gum. 


l 


SESBANIA iEGYPTIACA, Pers, 

Fig. — Rheede, Hort, MaL ri., t. 27; Wight Ic., t, 32. 

Hab. —India. 

Vernanilar—J6t, Rlsin {Hiud.), Jayanti (Beng.)^ Cliampai 
{Tam.), Shevdri (Mar.), Somauti {Tel), Karijinange (Can.). 

History, Uses, &C.—Tins plant, in Sanskrit Jaya (vic¬ 
torious), Jayanti (daught'>r of ludra), Vaijayanta (banner 
of Indra), SiJidoyi (river-liorn), is extensively cultivate^l in 
India, where the stems are used a nub‘.'tituio for bamboos. 
It is the ICc'ltifUjit of RheedG and of Burinaun. Tho 

Uiiidu^T hr.ve a supers tition that tho sight of the s* ods will re¬ 
move tlu pain of Brorpion stings; they also pound them and 
v;j,| ly them locally as an u.^tringent. The juice of the bark is 
internally os an fvstringont, and Wight remarks that tho 
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leaves are much used in poultices to promote suppuration. 
Forskalil calls the plant Dolichos Saiseban; it is the Saisaban 
of the Egyptians, who use the seeds medicinally on account of 
their astringent properties. Prosper Alpiuus says of these 
seeds:— 

“ Et ut uno verbo dicam, in omnibus vacuationibus firman. 
dis illorum semiuuin usum habent frequentissimum.” Mir 
Muhammad Husain and others who describe the use of the 
seeds in India- give a similar account of their medicinal pro. 
perties. The generic, name of tho plant is Persian, and accord¬ 
ing to the Burhiin, should bo pronounced ‘‘ Sisiban.” This 
the author of that work says is tho same as Panjaugusht 
(a plant generally idciitilicd with Viiex Agnus-castus) and 
called Hab-el-fakd by tho Arabs. Here he agrees with Abu 
Hanifoh, who describes aMlt as a plant which is thrown into 
mead to make it strong, and is called in Persian Fanjangusht. 
On the other hand Ibu Arabi says El fakd is tho Kushuth* 
) and also u, beverage (^) prepared from raisins and 
honey, into which the fahd has been thrown, to cause it to 
become strong. It seems probable that the Fakd of tho Arabs 
was an astringent plant, which was used, like A<,acia bark in 
India, for clearing spirituous liquor. 

Description. —Sir W. Jones describes tho flowers nu 
varying in colour; in some plants, wholly yellow; in others, 
with a blackish-purple awning yellow within, and dark yellow 
wings tipped with brown; in some with, an awning of tho 
richest orange-scarlet estornally, and iuieraHlly of a bright 
yellow; wings yellow, of dillercnt Kli:el(*-'i; and a kcri pale 
below, with an cxqiusile chiii'.gca1>le llgiit j urplo i-.b-we, f-i riated 
in elegant curves. Tho Icsiv'cs are pinnate, 3 i-. U ir .■hoi long, 
with from 0 to 15 pairs of liiicar-oblong loailcts. Tho seeds 

ore oblong, somewhat kidney-shaped, and smooth and are con- 

tained in a tomeutosc jioJ, l> to It inches in length. 

^ Kusliulli >3 described ai a jiruabluc plant, without root or Icbv- iti»d 
ii generally supposed to be a kmd of Ousciita, 
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Chemical compositioyi ,—The seeds weigh on an average one 
centigram each; they have a bland taste with a peculiar odour, 
and are difficult to powder. A proximate analysis separated— 


Fixed oil and odorous body . 8‘G7 

Eesin, sugar, and organic acid . 4*11 

Mucilaginous matter, &c. 21*25 

Ash . 5-OC 

Organic residue . 44*86 


The organic acid gave a dark olive colour with ferric 
chloride, and was not precipitated from solution by gelatine. 
The colouring matter was insoluble in ether, 'alcohol and water, 
and was removed by diluted caltetic soda; it was a hue red, 
and was entirely precipitated by acetic acid from its alkaliue 
solution. The powdered seeds, burnt with soda-lime, afforded 
4*01 per cent, of nitrogen, which is equivalent to 25*38 per 
cent, of proteids. 

ASTRAGALUS SARCOCOLLA, Dymodf. 
Hab .—Persia. The gum. 

Vernacular. Anzerdt (AraZ?.), Gujar (Bowi., a corruption 
of the Persian Guzhad). 

History, Uses, &C. —^This drug, tliongh still largely 
used in the East, is hardly known in Europe at the present 
time. Dioscorides informs us that Sarcocolla is the tear of a 
Persian tree, that it resembles powdered Frankincense, is of a 
reddish colour and bitterish taste, has the property of closing 
wounds and checking discharges from the eyes. It is au 
ingredient in plasters, and is adulterated with gum.* 

Pliny writes to the same effect, and adds that it is valued by 
painters.t Ibn Sina says that it closes wounds without caus¬ 
ing irritation and promotes granulation ; used as a plaster it 
mitigates all kinds of intiammatioii. 

I)tOB. iii., PO. ‘rr€i>t trapKOKuWas^ 
t Plin. 13, 20; 24, 78. 
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Masih adds that it is cathartic and useful for the expulsion 
of phlegm and corrupt humours. Haji Zein el Attar says that 
the Persian name is (guzhad), and that the tree which 

produces it grows in the Shabuiikarah hills near Shiraz. 
Another name for the gum is Jahudaneh. When it first 
exudes it is white, but from exposure to the sun it becomes red. 

Amongst modern writers, Mir Muhammad Husain, the author 
of the Makhzan-el-Adwiya, informs us that Anzerdt is at 
Ispahan called Kunjud and Agardhak, at Shiraz Kunderu; in 
Arabic it is known as Kohl-Farsi (Persian collyrium) and Kohl- 
Kurmani (Kirman collyrium). The Indians call it Lai. He de¬ 
scribes it as the gum of a thorny plant called Shayakah, which 
is about 6 feet high, has leaves like those of the Frankincense, 
and is a native of Persia and 'rurkistan; he then gives a correct 
description of the drug, and states that it is aperient, and a 
resolvent of corrupt and phlegmatic humoui’S, &c. ; it acts best 
when combined with such medicines as turpeth, myrobalans, 
sagapenum, &c. Speaking of particular diseases in which it is 
employed, he mentions its use in congestive apoplexy combined 
with castor-oil, and topically’ in purulent discharges from the 
eyes;* roasted with onions it is dropped into the ear to euro 
earache. It is also used internally as an antirheuinatic and 
anthelmintic. The Egyptian women eat it on account of its 
fattening properties. Dose, i to 2 miskals; large doses are 
said to prove fatal by obstructing the intestinal glands. With 
regard to its use iu plasters his remarks are to the same purport 
as those of Ibn Sina. When used as a collyrium ho directs it 
to be prepared by being beaten up iu .tss^s milk, and afterwards 
dried in an oven until slightly baked. 

European writer.s on Materia Medioa briefly notice Sarco-* 
colla. Guiboiirt remarks tijat if the statements of the rb’eeks 
and Araln’ars are correct, it cannot bo the produce of a Poiuea, 
a genus confined to Africa. Ho states that Pelletier found it 
to consist of Sarcocolliiie G5*30. gum PdO, gel linous maifur 


In the Til)b-i AUhari tlic receipt given 'Starch parts, 

Anrerut pnd white lead of t’ach \L jiarts; sift very fine for oi) cvt-i>ovvJer. 
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3*30, woody matter, &c., 26*80. Sarcocolline is described as 
a substance sui generisy soluble in 40 parts of cold water, and 
25 parts boiling, A Hot saturated solution precipitates on 
cooling, part of the sarcocolline, whicli separating as a syrupy 
liquid, is no longer soluble in water. Alcohol dissolves it in 
all proportions, the solution mixed with water becomes turbid, 
but does not precipitate. 

Description. —Sarcocolla consists pf more or less agglo¬ 
merated very friable grains; it is opaque or semi-transparent, 
and varies in colour from deep red to yellowish white or groy; it 
has hardly any odour and a sharji^bitter sweet taste; it swcdls 
when heated, and burns with an odour of burnt sugar. Gum 
Sarcocolla is imported into Bombay from the Persian port of 
Bushire in bags which contain about 2 cwts.; the total quan¬ 
tity imported must be considerable, as from 12 to 20 bags may 
often be seen in a single warehouse. The original packages 
always contain portions of the jdant, of which the following is 
a description :— 

Fecit. —Peduncles short, slender; calyx oblong, bell-shaped, 
chaiTy, J in. long, with a 5«(lentate narrow, open mouth, with¬ 
in it are the dry petals, and an oblong, silicious, rostrated pod, 
as large as a grain of rice in the husk, and having its external 
surface thickly covered with a felting of white, cotton-liko 
down, consisting of long simple hairs matted together. Although 
the pod is mature, the petals remain firmly attached, the upper 
one is hooded and envelopes the rostrum of the pod. The pod 
is two-valved; attached to its dorsal suture on one side is a 
single, greyish-brown, vetch-liko seed, having a dicaracter of J 
incli • when soaked in water it swadls, burEis, and a mass of 
Kurcocolla protrudes; some of the pods arc abortive and are 
full of the gum. 

oody, composed of numerous radiating, wedge- 
shaped bundle thorfjy; thorns J to ] inch long, and together 
with the young braiichcs more or loss cuvored with cotton-liko 
down, and encruetod with Sarcocolla, 



No leaves were found, biit native authors describe them as 
similar to those of the Frankincense. 


Several handfuls of the fruit may be picked from a bale of 
gum, but most of it has lost its chafiy calyx from friction. As 
leaves are never seeu, it is probable that the Sarcocolla is col¬ 
lected by beating the bushes after the leaves have fallen. The 
exudation must be so abundant as to flow on the ground, as 
masses of sand, glued together by it, of large size, are found in 
the packageg. 

Commerce, —The average value of Sarcocolla is Rs. 3 per 
fbaund 6 f 37J lbs. It i‘s rather an important medicinal article 
in India, as it is one of the principal ingredients of the Icp 
(plaster), which the Parsee bone-setters use in combination 
with cotton to form a support to fractures or sprains, and also 
to weak joints. The usual composition of Xep is Sarcocolla 
9 parts, Jadvar 1, Socotnno Aloes 16, Alum 8 , Maida-lakri 4, 
Singapore Dammer 4) Frankincense 7, Ambehalad 7, and 
Gamboge 12 parts. These ingredients are reduced to a fine 
powder and then rubbed into a paste with water by means of 
a stone and muller.* 

astragalus HERATENSIS, Bunge. 

Fig.— Trans. Lin. Soc. 2nd. Scr, Botany. Vol. in. PL I., \ 

Plate vL 

Vernacular —Gabina {Pers.). The gum, Katira. 

ASTRAGALUS, sp. off. A, strohilifero, Eoj-lc. 

Hab . — Persia.. 

Vernacular—Kon {Pers.). Tho gum, Katira. , 

History, Uses, &c.—W< astern Persia has long been ^ 
known to export to Indio e gum called Zvan’m, i fmilnr to 

^ Cora])urc with tlic malagmuta of the Greeks uud UoiuariS. 

Comp. 258, t f seq. ^ 
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Tragacanth of Western commerce. ■ Tragacanth Las been known 
from a very early period, and Theophrastus and Dioscorides 
were probably familiar with the plant from which it was 
obtained, as the latter writer describes it very correctly. The 
later Greek physicians were all acquainted with the drug, as 
well as Masih, Ibn Sina, and the other Arabian writers. Haji 
Zein, A. D. 1368, describes its uses almost in the words of 
Dioscorides; he calls it Katira, the gum of the tree called.Katad > 
this name the Arabs have converted into Kathira. According 
to the Persian Burhan, the Arabic name for the tree is Miswdk- 
el-Abbas. The author of the Makhzan-el-Adwiya^^ says that 
the Persian name of the tree is (Kon), a name which Dr. 
Aitchison found to be current among the peasantry of the 
Hari-rud valley for the second species placed at the head of this 
article. Formerly the imports of Tragacanth into India wSe 
insignificant, and only sufficient to meet the requirements of a 
few Persian, physicians practising in the country, with whom it 
is a favourite pectoral, and demulcent in urinary affections. Now, 
however, it is making its appearance in the Bombay market in 
large quantities, and of a superior quality to that formerly 
imported, for the purpose of export to Europe. In modern 
medicine Iragacanth is chiefly valtied for its mechanical pro¬ 
perty of suspending insoluble powders in mixtures and for 
giving firmness to lozenges and pill masses. 

Secreium.^lt has been shown by H. von Mold and by 
Wigand that Tragacantli is produced by metamorphosis of the 
cell membrane, and that it is not simply the dried juice of the 
plant. The stem of a gum-bearing Adragalusy cut transversely, 
exhibits concentric annual layers which are extremely tough 
and fibrous, easily tearing lengthwise into thin filunun.ts. 
These inclose a central column, radiating from which are nu¬ 
merous medullary rays, both of very singular structure, for 
HirtCiid of presenting a thm-walled ]jarciichynio, they appear 
to the nakod eye as a hard translucent gum-like mass, 
becoming gelatinous in water. Examined microscopically, this 
gummy Kubfctanuj i.s seen to consist not of dried mucilage, but 
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tli0 colls of the pith and raerlullary rays in process of trans¬ 
formation into Tragacanth. Tlie transformed cells, if their 
transformation has not advanced too far, exhibit tho angular 
* form and close packing of parenchyme-cells, but their walls 
are much thickened, and evitlently consist of numerous very 
thin strata. A similar mode of gum formation from cellulose 
maybe observed in the bark of Kydia calycina {s^ee p. 228), 
and a less complete transformation of the same kind in the 
exudation from the stem of Bombax malabarlcum [see p. 217). 

Description. — Tragacanth consists of different layers, 
either laid one upon another and spirally twisted, or coulluent 
into tear-like masses, or extended into cnrv'cd, narrow, or broad 
bands, varying in width between ^ inch and 1 inch, and some¬ 
times 4 or 5 inches long. These hands are rarely made up of 
a single layer, bub usually are ma»ked with several parallel 
.ridges, iudicatiug the various strata, which are united into 
broader and thicker laminm. This form of tragacanth is 
known as jhike trayarunfli or leaf and is tho more valuable 
tho whiter and more trauslucciit it is. Smyrna tragacanth is 
mostly in ratlier broad and thick Makes, which are yellowish or 
of a browuish tint, and often promincnily ri'lged. Thin, 
ribbou-l'ke, aud white flakes arc produced iu Tvurdlstarr and 
Persia, but are sometimes distiiigiUHliod in comniorco as Syrian 
tragacanth. Another variety is vormi/orm tvi gacanth, also 
called venmcMi, It consists of very mu'row, vnrioucly coiled 
and couborbed striug-like pieces, tho different coils of wliich are 
most frequently coulluout. Cammi'U trognranfh, or in 

Europe known nn (rayiniton, is the piv^'hict ol>l:uiied by spou- 
taneous oxudatiou, formiog sub-globular, conle d, or vai'iously 
Hhaped tear-like picceo, r.lic? siii fso'c rounded and more or 

less irregular, and -oainriy of a brownish' or brown ciMour, niiil 
rather waxy iu a])p'arauco: but it sliovrs the strjitifio;; Jtm 
described above, and, like the Wiiite and tUiii (»iiebt.su 

^ at arch. • 

Tragacanth is hord, tougli, difficult to powder, in jik»ron-, arid 
tasteless, insoluble in alcoi^-'I and ami. form. wild, cd 
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of water a tliick, jelly-like mucilage. When diffused in 
a much larger quantity of water it forms a ropy liquid \^hich 
may be passed through a filter, leaving behind an insoluble 
residue, which in contact with iodine acquires a blue colour from 
the presence of starch. The mucilage acquires a yellow colour 
on the addition of caustic soda, and the solution of tragacanth 
yields clear mixtures with borax, ferric chloride, and sodium 
silicate, is precipitated by alcohol, thickened by cold lead 
acetate and subacetate, and precipitated by these salts on heat¬ 
ing, (Fluckiger,) 

Chemical composilioji ,—Tragacanth has a specific gravity of 
1"38, and contains two guj|s, one insoluble and the other 
soluble in water, about 14 per cent, of moisture and 3 per 
cent., or less, of ash. A reaction for starch i^ obtained in 
most samples, and a peculiar red-colouring jnattcr has' been 
observed in some specimens from Persia. The insoluble gum 
has been named Bassorin, 0^®, an isomer of starch, 

which forms a sugar when boiled with diluted acid, and mucio 
acid when heated with nitric acid. The soluble giiin affords 
no precipitate or jelly with alkaline borates, silicates or stannates 
or ferric chloride, and its solution is rendered turbid by plumbic 
acetate, and throws up a transparent jelly with alcohol, all of 
which reactions point to the gum being different to arabin. 
Giraud considers the insoluble portion of tragacanth to be a 
pectic compound, and the soluble portion to bo a mixture of 
different bodies, not a definite principle like ardbin. Bassorin 
is an unsaturated compound, whoi’oas arabin and the solublo 
gums are usually associated with lime or potash The propor¬ 
tion of solublo gum has been variously estimated at from 5*6 to 
50 per cent., but these results are attendant upon the employ¬ 
ment of small or largo quantities of water, and the period of 
immersion. 

In Northern India tho Roods of Astragalus multicepS, 
Wall., and A. tribuldides, iJelille, are used on account of 
thoir demulcent properties. 
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LUPINUS ALDUS, Linn, 


Wliito Lupiue (Eng.), Lupia blanc (Fr.). 

Hab. —Egypt, Levant.* 

Vernacular, —Tarmus, Bakila-i-misri {Arah., Pers,, Ind,). 

History, Uses, &C. —This plant has been cultivated 
since the days of the ancient Egyptians, and is still .very ex¬ 
tensively sown in Italy, Sicily, and other Mediterranean countries 
for forage, for ploughing in to enrich the land, and for its round 
flat seeds, white outside but yellow internally, which when 
boiled, so as to remove- the bitter somewhat deleterious prin¬ 
ciple, form an important article of food in some districts. It 
is the Ofpfjkos- the Greeks,* and. was inucli esteemed by tho 
ancients for its medicinal properties. Pliny (22, 74), following 
tho Greeks, informs us that dried lupines stripped of the husk 
and pounded are applied in a linen cloth to black ulcers, in which 
tliey makanow flesh: boiled in vinegar they disperse scrofulous 
sores and iinposthumos of tho parotid glands. A depoction 
of them with rue and popper is given in fever and to expel 
intestinal worms. He also states that lupines' stimulate tlio 
^ appetite 'and dispel nausea, and that the meal* kneaded with 

vinegar removes pimples and prurigo and allays inflammations. 
A decoction of them is very good for aflections of tho spluen, 
and with honey for retardatious of the catamenia: a decoction of 
the root acts as a diuretic. The Indian Mahometan physiciajis 
follow the ancients, but they especially OHtoem lupines for their 
Bupposod pectoral and strengthening properties. In European 
medicine lupines are no longer used, but ilio flour was formerly 
one of the quatrr fariiies rcsol'divc^. Donnabella (Fractlf ' rucr, 
xxi., 211, 1877) reported that, biviijg thrown into the rcctmu 
about five ounces of a decoction e»f lupines he soon began to 
feel general malaise, uneasim of tU > head, obscuration oj* 
, vision, heaviness of the eyolias, vertigo, i xriteincu^ of aund 

* ThropUr. H. P. I, G, V2 ; III, 3; VIU, 1, 2, 7, 10, and G. P II I , 4 , 
Dio3. II, 101. 
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and a sense of constriction of the larynx and pharynx. Several 
months afterwards he repeated the experiment with the same 
results. Tho poisonous principles of lupines, Ictrogen and 
Lupinofou'hiy are only developed under certain conditions and 
lose their poisonous properties when heated with water under 
pressure. 


Description.— L. alias is au annual plant with palmately 
5 to 7-foliato leaves, and obovate-oblong. leaflets L to 2 inches 
iJi length, smooth above and tomeutose behetuh; the flowors 
are in terminal racemes on short pedicels, white and rather 
largo; the legutne is 3 to 4 inches long, flattish, and contains 
3 to G dopressod globular sooSt having a bitter taste. 

Chemical compositloii, —Bitumert (Ann, Agron, April 25, 
1880), who has made a fresh examination of tlio seeds of tho 
white lupine, found tho watery extract to be strongly acid^ and 
to contain malic, oxalic and citric acids. The seeds yielded to 
other about 6 per cent, of a goldon-yollow oil, free from bitter¬ 
ness, and al>^o a wax soluble in boiliug alcohol first noticed by 
Boyer ; these two fatty .substances coutam phosphorus. Lupines 
contain no starch or iuulin, but a peculiar substance vcliited to 
dextriilo, strongly dextrogyro, and yielding with dilute mineral 
acids a reducing sugar. This body hitely isolated by Steiger 
is a white hygroscopic powder soluble in water, hardly soluble 
ill alcohol, insoluble in other; ‘it lia^' been named galacfane, and 
may bo regarded as a fbrm/^ of galacti ^Oy which Miintz obtained 
from lacernc. The seeds rd to contain another carbo-liydrato 
discovered by IScLulze and Stoigor which is insobihlo in water, 
and whicii when boiled with acids is converted into galactose; 
it hii; been named parggalai^fmc. 

Tin* albuminous portion of tho seeds consistr- cliiefly of con- 
ghitiii with a small proportion of legumiu and vegotablo 
alhumin. L’ho following tahlo from Kr>uig's Nahrungs-inittcl 
give- tho averogo porcoutago compevhtion of fouttcea samples 


i)f yellow lupiiio seeds: — 

Whiter. ]2*88 

Kitrogenou : ... 3G‘52 




misr/f^ 



Fat. 4*92 • 

Nitrogen free extractive . 27'CP 

Cellulose. 14-04 

Ash. 4-04 

Li dry substance. 

Nitrogen. 6*71 

Carbo-hydrates . 31*68 


Three alkaloids-have been separated fi’om the different kinds 
of lupine seed, luzinine, C'^*H^^N-0-, which is crystallizablo, 
hizanino C*^1J-®N‘0, and lupuUdinc, C^U'^N, a liquid. 
According to Puulus and Hiller the total quantity of alkaloids 
found in different kinds of seed ranges from 0*04 to 0*81 per 
cent.; yellow lupines contain from 0*65 to 0*81 percent, of 
luziniuo and lupulidino. 

Hayen found in bine lupines only luzanine. Lupine seeds 
contain only traces of amides or acid amides, none of which 
havo been isolated, but when the seeds are allowed to germi¬ 
nate, a number of those bt)dios, viz., asparagin, phenyUatuido- 
propionic acid, amido-valeriauio acid, leuciiie> tyrosin, zaiitliinc, 
hypozanthino, Iccitliine, peptone, arginine (C®U*‘^N^O*^), and 
choline, make their appearance. Lupinin, the 

glucosido of lupines, was discovered by Schulze and Barbiori; it 
crystallizes in tine needles, and dissolve’s in alkaline solutions 
communicating to them a yellow colour, with acids it breaks 
up into lupigeniu and glucose. 

MM. Campini and Grimaldi (C/o’/u. 1888, 76,) re¬ 

port that they havo isolatod vanillm froiri tho seeds of Lupinuj 
albas, and proved its identity by tho cry-t talliuo form and by ita 
chemicid properties. 

Vicia Faba, Linn -.—The field beau (Eny.), Five 
champs (Fr.), Hakila (ZVr.9.» Fa:/.)i is a native of Ter ia, but 
new uuivors.'illy cultivated. For an iutorcHtiiig iM’Count of the 
mv-thob^gy of tho beau and its phallic properties, see ! >o tiubr r- 
ntr- is. {Myth, ties Plajitcs d , 132—137.) Pliny mentions their 
u*’.o as a food and uB a medicine (L8, 30 ; 22, 39). 
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The hakims administer them as . a nutritive tonic for render¬ 
ing the body fraitfal and consider them to be 

deobstruent and expectorant; the roots are said-to be diuretic. 
The author of the Makhzan^ speaking of Bakila, gives Kvap,os 
and several other synonyms for them, and fully describes the 
various uses to which they arc put. 

They must not bo confounded with the Kvafios atyv7rr/of or 
Coptic bean, the seed of Nelumbium speciosum. 

Beans are rich in proteids and phosphoric' aCid, but contain 
only a small percentage of amylaceous and saccharine matter. 
The following table showing the percentage composition of 
beans is taken from Kbnig’s Wahruugs-mittel^ aud is a sum¬ 
mary of the results of 41 analyses of different cultivated varieties 
of Vida Fab a . 



.Maximum. 

Minimum. 

Mean. 

Water. 

19-70 

10-80 

14-76 

Nitrogenous matter. 

29-86 

17-41 

24-27 

Fat . 

, 2-66 

1-12 

1-61 

Nitrogen free extractive 

53-40 

44-39 

49-01 

Cellulose.... 

11-30 

3-26 

7-09 

Ash.. 

4-72 

1-72, 

3-26 

hi dry substance. 



Nitrogen. 

5-37 

3-27 

4-56 

Carbo-hydrates. 

62-65 

52-08 

57-43 


CICER ARIETINUM, Linn. 


Fig.— Wight Ic,y t, 20; Bot. Mag,, t 2274. Common 
Chickpea (Eng,)^ Chicho, T^to de belior (Fr,), 

Hab.—Unknown. Cultivated in warm climates. Tho 
needs and acid exudation. 

Vernacular .— Ghana (Hind., Oaz.)^ Ilarbara, Ghana (dfar.), 
But {Bcng.), Kadalai (Tam ), Kadali (Can.). 

Tho acid exudation, Chane-ka-sirka (Hind.), Chana-amba 
(iUar.), Kadalai-kddi (Tam.), Chana-no-khato {Guz.), 
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History, Uses, &C, — This pulse is the Cicer of the 
Romans.* Plautiisf and HoraceJ speak of ' Cicer frictum,’ 
^•parched gram,’ which, would appear to have been eaten by the 
poorer classes just as it is in Indiq- now. The Italians call it 
^ Oece,^ The plant is cultivated in the south of Europe and also 
in India, the leaves and steins are covered with glandular hairs 
containing oxalic acid, which exudes from them in hot weather 
and hangs in drops, ultimately forming crystals. • In India the 
seeds form one of .the favourite pulses of the natives, being eaten 
raw or cooked jn a variety 0 / ways ; "the flour is also much used 
as a cosmetic and in cookery.- Cicer is the €p€^iu6os of’Dioscorides. 
The acid li(|uid, which is obtained by collecting the dew from 
thq Chanaka plant, is mentioned in Sanskrit works under the 
name of Chanakdmla, and is described as a kind of vinegar 
having acid and astringent properties, which is useful in dys¬ 
pepsia, indigestion, and costiveness. Moidiu Sheriff gives the 
following description of its collection:—‘^In a great many parts 
of India, where C* arictinum is cultivated, a piece df thin and 
clean cloth is tied to the end of a stick, and the plants aro 
. brushed with it early in the morning, so as to absorb tho dew, 
which is then wrung out into a vessel.'^ 

Dr. IIov6 (1787) says:—^^Onthe road (to Dholka) wo met 
with numerous women who gathered the dew of the grain, called 
by the inhabitants chaika, by spreading white calico cloths over 
the plant, which was about 2 feet high, and then drained I’ out 
into small hand jars. They told me that in a short period it 
becomes an acid, which they use instead of vinegar, and that it 
makes a pleasant beverage in tho hot season when mixed v> ith 
water.’* Dr. Hove states that the freshly collected fluid 
tasted like soft water, but that some whicb he preserved 
became after some clays strongly acid. 

According to Dr. Walker (Bomb, Mp(L Fhys* Trims,, 1810^ 
p. C7), the fresh plant put into hot vater is used by the l or- 
tugueso in the Deccan in the treatment of dysuioac rL aa ; t ec 
patient sits over the steam. He remarks this is f ly an(*tlu r 


♦ Ocil., 2, iO, Piin. 22, 72. f I’laat Bar., 4, 7, 7. 


^ P . V.V.K 
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wav of steaming with vinegar. Isotices of the acid liquid, its 
uses by‘the natives, and mode of collection, are given by Dr. 
Christie {Madras Lit. Sci. Journ., Vol. IV., p. 476); Dr. Heyno 
{Tracts^ p. 28); Ainslie (Mat. Ind., Ypl. II., p. 56). 

Chemical composition .—The fl.nid collected from, the plant 
consists of water holding in solution oxalic, acetic, and perhaps 
malic acid, and, according to Dispan, another acid peculiar 
tQ the plant. Diet, of Gliom. /., p. 962.) The husked 

seeds have been examined by Church, who found them to con¬ 
tain:—Water 11*5, Albuminoids Starch SD-O, Oil 4*2, 

Fibre ] *0, Ash 2 6, Pliosphoric acid 1*1 per cent. (Food 
. Grains of India.) In Lyon’s^Food Tables, the nitrogen per 
ounce is given at 14 00 grains. (Food TahLs, Bombay, 1877!) 

The other pulses mentioned by Sanskrit medical writers are :— 


Mudga [Phascolus Mungo, Linn.), Miing (Ilind.y Beng., 
Afar., Guz.), Pucha])ayaru (Tam.), Pessalu (Tel ). Of this pulse 
two varieties are distinguished by the Hindus, one green, the 
other yellow. For medicinal purposes the first is preferred. 
According to Church, tho chemical composition of these pulses 
with their husks is:— Green: Water 10*8, Albuminoids 22*2, 
Starch 54-1, Oil 2*7, Fil)re 5*8, Ash 4* k Ydlow : AVatcr 11'4, 
Albuminoids 24*8, Starch 54*8, Oil 2*0, Fil)r 0 4*2, Ask 3*8, 
Phosphoric acid about 1 per cent. 

Masha {rhascvlusj M^rngo, Linn. var. radlatus ) Mash, 
Urid (fliiid., Beng., Mar., Qui.), Mimurnuli (Turn.). Chemi¬ 
cal cornpodCon .—-Water 10*1, Albuminoids 22*7, Starch 5o*S, 
Oil 2*2, Fibre 1*8, Ash 4'1, Phosplioric acid 1*1 per cent. 
{Church.) 


Mudgaparni (Phas^^ulns trilohas, Ait.)^ Mugani {Uhuh 
i I’ af/.), Muknya, Arkmut (Mar.) Nitrogen per o/.. 19*73 grains. 

(Lyiui.) 

Makushtha (Phay-ohs aroulilfoKar, JFcf.), 'Moth 
(TTi id., Beng.)^ !^^ath (Mar.) CJfrmical r.tnnpositlon. — Water 
11*2, Albnininoida 24*8, Starch, 56'ti, Oil 0*6, Fibre 4*2. Asli 
3*0, PlK»sphoric acui *4 per cent. (Church.) 
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Kulattha — ( Dolichos hiflortis, Liyin.), Kultlii {Hind., 
Beng., Mar.), Kollu {Tam.), Wulrfwalli {Tel.). Chemical com- 
pnsition toith /lus/v— Water 11-0, Albumiaoide 22-5, Starch 
56-0, Oil 1-9, Fibre 5-4, Ash 3'2, Phosphoric acid PO percent. 
{Church.) 


Rc.jamaha. {Vigna Catiang, Endt.), Chonlai {Hmd., 
Mar.), Barbati (Beng.), Boberlu (Tel). Chemical composition. 
Hushed—Waiev 12-5, Albuininoida 24-1, Starch 66-8,■ Oil 
1-3, Fibre PS, Ash 3-5, Phosphoric acid PO. (Church.) 
With husk—Water 12-7, Albuminoids 23-1, Starch 55-3, Oil 
1-], Fibro 4-2, Ash 3-6, Phosphoric acid P2. (Church.) 


Masura (Ervum Lens, Linn.), Maeur (Hind., Deng., 
Mar.), Misurpurpiir (Tam.), Misnrpappu (Tel). Chemical 
composition, Eu.shcd—Water 1P8, Albuminoids 25-1, Starch 
58 4, Oil P3, Fibre P2, Ash 2'2, Phosphoric acid -8 per cent. 
{Church.) 

S3.tild. [Pi.nLm sativum, Linn„), Matar (Hindi Beng,), 
Waiana (Mar.). Nitrogen, per oz., 17'09 grains (Forbes 
Watson), about the iiverago of all the pulses. 


Adhaki (Cajanus indicus. Sprang.), Tur, Arhar (Eiiul, 

Mar.), Arar (Deny.). Chemical coaqmsition, mith husk—\\ ater 

13 - 3 , Albuminoids 17-1, Starch 55-7, Oil 2-G, Fibre ro, s 
3-3, Phosphoric acid '9 per cent. (Church.) 

Simbi (Dolichos Lallab, Linn.) Sim, (Hind., Deny.), Wal- 
papii(.l/ar.l, kvr\{Guz.), A\mw\a[Tcl.). Chemical 
with husk— Water 1 ’-6, Albuminoi.ls 20-o, Starch 63 o, Oil 
2 - 2 , Fibre 5-8, Ash 3-7. (Church.) 

Triputi (Laihyrin sa!ic.is, Linn.), Khonari (IEnd., Deny.), 
L'lnMliVs Mar.i. Chemical com/msitinn — Water P'-l, Alliu- 
mineids' 31 ’ 9 , Staixh ^-2. (Church.) The toxic 

prineiplo obtained; from this pulse by Astier, was a v.d ado 
Ibpiid alkaloid, piobaidy produced by some proteid foi uiout 
whoso action is destroyed by heat. 
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Remarhs *—Some of these.pulses have several varieties pro¬ 
duced by ciiltivatiou. Green mudga is considered wholesome 
and suited to sick persons; a soup of it is often the first article 
of diet after recovery from acute illness. The following are 
considered wholesome and suited for use by convalescents : 
Masura, Kulattha and Makushtha. Masura is considered as 
highly nutritive and useful in bowel complaints; a poultice of 
it made with vinegar is an effectual domestic remedy for 
checking the secretion of milk, and reducing swellings of the 
mammary glands caused by their distension with milk. Masha 
and Kulattha are considered to have the latter property. A 
Boup made with Kulattha is prescribed as an antilitluc. Mdsha 
is much used in medicine, internally and externally, in paralysis, 
rheumatism and nervous affections; but it is always combined, 
with other drugs, such as asafoetida, Ricinus root, Mncuna 
Sida, &c. [Diitt.) Mash, Kalie and Masur are not allowed to be 
eaten by Hindu widows, as these varieties are supposed to be 
too stimulating. 

Lathyrus sativus, as article of diet, has long been 
known to be capable of producing toxic symptoms when used 
for a prolonged period either by animals or human beings. In one 
district in Jlengal, nearly four per cent, of the population were 
sufferers from it in 1800. (Irving, Indian Ann. of Mod. 
Sci., uii.j 127; Kirk, ihid., 145,) This condition, known as 
lathyrisnifisy has boon investigated by Dr. B. Suchard. The 
chief effect produced on the human subject is upon the muscle*/ 
of tho lower estromiiies, especially on those bedow the knee. 
In hor:^os also paralysis of the hinder extremities takes place, 
and death has followed from bilateral paralysis of the laryngeal 
recurrent nerves and conaeqnont asphyxia. Tho laryngord affec¬ 
tion has not, however, been • observed in tho human subject. 
Cautarri of Naples has recorded a number of cases in which he 
has carefully examined tho muscles, and has found that tho 
adductors arc? less effected than Ibe abductors. Tho muscle of 
ill) ficoj neck, aud trunk wore not.fffected. Cutaneous seusibi- 
lity i 1 not always affected, oven in the logs; reflex action is 
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unaffected. The descending galvanic current produces sliglit 
contractions, but only when the current is closed. These con¬ 
tractions are weaker on the right. side tban on the left, and 
weaker in the flexors than in the extensors; with the ascending 
current no contractions are obtained, whether the current 
is open or closed. Examined under the microscope the 
affected muscles showed a diminution in the number of trans- 
verso strirn, and littlp globules of oil were observed. The 
post-mortem examinations failed to show any lesion of the 
sj)inal cord. 

Teramnus labialis. — Spreng., Wight, Ic. t. 168 . This 
wild pulse is called in Sanskrit Masha-parni,having leaves like 
Mdsha^’ (Phaseolus Roxhurghii) , Haya-puchchha ^^horse^a 
tail/' and Svayambhu, “self-existing.’' It is described in the 
Nighantas as cooling, pungent, dry, strengthening, sweet, 
astringent, digestive and febrifuge. In the vernaculars it bears 
the following names:—Mdshparni {Hind*), Mashdni {Peng*), 
Adavi-vuddulu {Tel*), Kattu-alandu (Tam,)^ Kdda-uddhu 
{Can.), Kdn-udid {Mar*). Like Masha it is much used in 
medicine both internally and externally in paralysis, rheumatism 
and aflections of the nervous system. {See Masha,) 

GLYCYRRHIZA GLABRA, Linn. 

Fig.—Bentl and Trim*, t* 74. Liquorice {Eng*), R6glipso 

{Fr.), 

• Hab. —Europe, Northern Asia. The root and extract. 

Vernacular* —Jethi-madh, Mulatthi, Mithi-lakri {Hind.), 
Jetbi-madh {Ouz*), Jeshti-madh {Mar.), Ati-maiiuram 

Yashti-mndhukam (TcL), YualiU-uuidhuka yCan.), Jaishto- 
modhu (Beng.), 

History, Uses, &c .—Liquorice ‘^rowH wild hi Ai\^d»’n, 
Persia, Tnrldstan ‘?ad Afghanistan, and has been atrodiict d 
into the Punj^^b and Siud. Kinneir observed it growing abmi* 
dautly near B;isra, and AitoluLion found it growing jihoudantly 
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all over the Badghis and throughout the Harirud andKhorasan 
districts. In Persia glass-bottle-makers use the 'svood for 
melting their mjiterials, as tliey say it gives a greater heat 
than any other kind of fuel. The root, in Sanskrit called 
Tashtimadhu and Madhuka, must have been known to tlio 
Hindus from a very early date, as it is mentioned bjr Susruta. 
Hindu works describe it as demulcent, cooling and useful in 
cough, hoarseness, &c. It is also recommended as a flavouring 
agent, and enters into the composition of many external cooling 
applications. 


Abu Hanifeh describes Sus as a well-known plant, the ex¬ 
pressed juice of which is an itigredient in medicine. He says the 
roots are sweet and the branches bitter. El Mutarrizi in the • 
Mughrib states that tlie leaves are put into the beytfrage called 
nahicl to make it strong. The modern Arabs call the root irk- 
es-sus, and make a strong infusion of it which they drink. 
The dried juice is called Kub-es-sus; it ia. made by the Arabs, 
Turkomans, and Persians at Yezd. In Persia tho liquorice 
plant is called Mehak and Mazhu. 

Tho author of the Mal’Iizaii-cUAdwii/a gives-a lengthy des¬ 
cription of the plant, and directs the root to be decorticated 
before it is used. He says tha'. the Egyptian is tiio best, next 
that of Irak, and then Syrian. The root is considered hot, dry 
and suppurative, demulcent and lenitive, relieving thirst ruid 
cough, and removing uuheahhy humours, also diuretic and 
eminenagcgiie, useful in a.stlima and irritable conditions of the 
brcjnchial passages. Ibn Siiia rocommeuds the decoction in eoid 
colif; it ii also dropped into the eyes to strengthen the dght.* 
A poultici*. made of the leavc'-s is said to be a cure for scald head, 
arid stinking of the feet or arm pits. !Muhanimad bin AIiujimI 
and Yohanua bin Serajiion recommend the seeds as being the 
moKt active part of the plant. 


I' ur an acarount of the history and cultivation of liquorice in 
Ell iopo, the l^hiArmacoytapliia iu.ay bo consulted. 


• (>oiil. Dios. TTfpt Hi., 5; and i’liu. 11; Cchus 0, 23, 

eull. it Dull is lailix. 
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Description. —Liquorice root varies mucli in. size, tlie 
largest pieces being 2 inches or mpre in diameter, and about 
4 or 5 inches long, witb the bark on ; the wood is of a bright 
yellow colour, tough and fibrous. The taste is sweet at first, 
afterwards a little bitter. The root is heavy and sinks in 
water. 

Mibroscopc sinicture ,—Commencing from the exterior the 
bark shows from 8 to 10 rows of closely packed brown tabular 
cells, then a cellular zone loaded with starch, next we meet 
with the expanded ends of the medullary rays, which gradmilly 
become narrower towards the woody part of the root, between 
them are pyramidal bundles made up of a parenchyme con¬ 
sisting of transverse cells and small bundles of liber cells with 
thick wall5. The wood is traversed by large medullary rays 
continuous with and having the same structure as those in tho 
bark. The woody columns aro made up of large fenestrated 
vessels and bundles of wood cells, between which portions of 
pareuchymo continuous with that of the medullary raj s hero 
and there intrude. 

Chemical composition ,—According to Fliickigcr and Han- 
bury [Pharmacographidf p. lo8), li((uorice root contains in 
addition to sugar and albuminous matter, a peculiar sweet sub- 
stauce named glycyrrhiziu, which is precipitated from a strong 
decoction upon addition of au acid or solution of cream of 
tartar, or neutral, or basic acetate of load. When washed with 
dilute alcohol and dried, it is an amorphous yellow powder, 
having a strong bitter-sweet baste and au acid reaction. It 
forms with hot water a solution which gi latinizos on cooling, 
dues not reduce alkaliuc tartiMiio of copper, is not fcrmontablo, 
and does not rolMto the pliue of polarizaiion. From the? 

■ aimlycid and exporimetus of Gorup-Bosauez (Ic'U), it api>ear?. 
that tho most probable formula of glycyrrhiziu 
By boiling glyt yrrluzin with dilute hydroohh ric a<iid, il is 
resolved jnto a resiuous amorphous bilter subsiifoco LKOuid 
glvcyrretin, and au uucrystallizable sugar havirjg ilie cIm- 
vacters of glucose. The formula of glycyrrotiuhas notycr hcim 
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settled. Alkalies easily dissolve glycyrrliizin with a brown 
colour and emiasion of a peculiar odour. In the root it perhaps 
exists combined with ammouia, inasmuch a's the aqueous 
extract evolves that alkali when warmed with potash. The 
sugar of liquorice root has not yet been isolated. Asparagin 
and malic acid have been obtained from it. The outer bark 
contains a small quantity of tannin. 

The sweet taste of the roots is probably owing to the glucoside ' 
combined with ammonia. Habermann found that glycyrrhizin- 
ammonia was the acid ammonium salt of a nitrogenous body, 
glycyfrhizic acid, and this acid he, considers to be tlie active 
principle of liquorice. It %’ms a jelly-like mixture with 
100 parts of water, and is insoluble in ether and slightly 
soluble in alcohol. Glycyrrhizic acid breaks up on bpiliug with 
dilute sulphuric acid into glycyrrhetin and parasaccharic acid. 
{Ann, Cliemund Pharm., 197, p. 105.) 

Commerce, —The Indian market is supplied from Persia, the 
Punjab and Sind. The kind known as Karachi liquorice .is 
the best, and fetches from Rs. 50 to 80 per kandy of 5 cwts. 
Persian liquorice is smaller, and not so sweet. • 

ARACHIS HYPOG^A, Linn. 

Fig .— Bentl. and Trim., t, 75. Ground-nut, Peanut, 
Monkey hut {Eng,), Pistache de terre [Er,), 

Hab .—Africa, cultivated in India. The seeds and oil. 

Vernacular. —Belati-mnng, Chiui-bddam {Hind., Bong.), 
Bhinsiugh (Ifar.), Vcrk-kadalai, Nilak-kadalai (Tam.), Veru- 
Bliauaga-kaya (Tel.), Nolagale-kayi, Nelakadali {Can.}, Bhui- 
chana (Guz.), 

History, Uses, &C. —The ground-nut, a native of 
Africa, is not mentioned in Hindu or Mahotnetan works on 
Materia Medica, nor docs it appear to be used in India by the 
natives for any medicinal purpose. The seeds, however, are 
©atou liko nuts and are prossod for ibeir oil. As far as wo 
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can gatlier, the groimd-nut does not appear to have been cultivated 
extensively in India for more than about fifty years. It was 
probably introduced into Bengal from China, as it was first 
known in that part of the country as Chini-badam (Chinese 
almond). In Western India it was most likely introduced 
from Africa, or possibly by tho Portuguese from Brazil, and 
was no doubt used only as an article of diet for a considerable 
time, just as the seeds of a closely allied plant ( Voaiidzeia sub- 
tcrranea) imported from Mozambique are at present eaten 
in Goa and Bombay under the name of Mosambi-chaua 
(Mozambique gram). The value of the ground-nut as an oil 
seed was first recognised in Europe about 1840, since which date 
its cultivation has been greatly extended. At the present timo 
tho seeds and oil are largely exported to Europe, where the 
latter is much used for soap-making. In Bombay the oil is 
expressed at the Government Medical Store Depot for phar¬ 
maceutical purposes to the extent of about 6,000 lbs. annually. 
It is used as a substitute for olivo oil. For making plasters 
the mixt'd sweet oil of tho bazar may be used, but it requires 
rather more oxide of lead than ground-nut oil, the latter in 
tho proportion of 90 lbs. of oil to 41 lbs. of oxide makes 
an excellent plaster of a very pale colour and perfect 
consistence. h^inety pounds of bazar oil require 43 lbs. 
of oxide. 

Description. —Cold drawn ground-nut oil is of a pnlo 
yellow colour, and has an agreeable nutty odour and Idand 
taste ; it is a non-drying oil, tho yield from the nuts being about 
3S to 45 per cent. The specific gravity of the fresh oil is 918 
at 15° C. and of the old •9‘20. At 8° C. it becomes turbid, at 
8° to 4° it concrotes, and hardens at —7°. If kept long i: 
becomes rancid. (Branni.) 

Chemical covvjyoaiiion .—In Aracliis oil, tho commoner gly(‘ 0 - 
rides, palmatin and olein are partially replaced by the Innuo- 
logons glycerides of hypogmic and aracbidic aciio. I^AlLn.) 
A glyceryl ether of Ara<*hic acid also occurs in the tall >Vv' of 
Ne'pheliuin laj^ijacciriti, {Oudeman,) 
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Kreiling^ besides separafciDg aracbic acid, obtained another 
acid which he identifies witb lignoceriuic acid, 
discovered by Hell and Hermann in^ 1880 in beechwood tar. 
[Ber. xxi., 880.) The seeds, according to Corcuwinder, 
contain in 300 parts 6*76 water, ol*75 oil, 21*80 nitrogenous 
substances, 1 7*66 starch with some nitrogenous matter, 2*03 
phosphoric acid, potash, magnesia and chlorine, [Jour, de Fhar, 
etde Chim, ]S76.,XYLlL) 


Commerce ,—The plant is.cultivated in m'any parts of West¬ 
ern and Southern India. The fluctuations in the quantity 
exported and in the*price of the 9 eeds indicate that the crop is 
an uncertain one and liable bn partial failure from the attacks 
of insects or from an insufficient rainy season. In the Bombay 
market the price of the seeds ranges from Hs. 25 to Rs. 30 per 
kandy (5 cwts.) according as the supply is abundant or other¬ 
wise. There are two varieties, a light-coloured seed which is 
perferred for eating but does not yield much oil, and a reddish 
seed which yields much oil. During late years there has been a 
rapid increase in the quantity of ground-nuts exported from 
Boinbjiy to Europe; in 1879-80, the exports were valued at two 
lakhs of Rupees, in 1880-81 eight and one quarter lakhs, in 
1881-82 'dxteen lakhs, of which latter quantity France alone 
took 12^ hikhs, of the remainder Belgium took 2 lakhs worth, 
Germany Rs. 2,760, Holland Rs. 17,633, It:dy Rs. 6,000, and 
England Rs. 1,381. In 1885-86, India exported 33,000 tons 
valued at 33 lakhs of rupees; in 1886-87, 47,000 tons valued at 
42 lakhs; in 1B87-88, 03/)00 tons valued at 61 lakhs. 


C^SALPINIA BONDUCELLA, Fleming, 

Fig.- -GiirL Fruct, ii., t, 148; Bentl, and Trim., t, 85. 
Kicker tree, Bonduc nut [Fnrj.), Yeux do bourriquo (Fr.), 

Hab. —India. The seeds. 

Vernacular. —Kuikarauj, Kutkalcja, S^igargliola illind.), 
Kazihar-shikkay, Gocli-chakka)/ (Tam.), Gach-chakaya (777.), 
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Gajaga-kayi (Can,), Jhagra-gula, Nata (Beiig,), 
(Guz,), Gajri, Gajar-gliota (Afar.). 




Kakachia, Gajga 


History, Uses, &C. —This plant, called in Sanskrit 
Putikaranja, in Arabic Akitmakit, and bearing in Persia the 
vulgar name of Khdya-i-Iblis (Devil’s testicles), has long been 
well known both to the Hindus and Malipmetans as having 
medicinal properties; it appears to bo found near the coast in 
all iiot countries, its exteusivo distribution being caused by 
the transportation of its seeds from one country to another by 
means of oceanic currents. Ibn Siua says that its medicinal 
properties resemble those of the Peony. Clusius has a figure 
of the pods under the name of Lobus Rumphius, who 

calls it Frutex glohulohim, says that tho seeds are vermifuge, 
and the leaves, roots and seeds emmenagogue, deobstruont 
and febrifuge. In Persia and India the seeds are considered 
to bo. hot and dry, useful for dispersing swellings, restraining 
hmmorrhago, and keeping off infectious diseases. Half a seed 
rubbed up with several cloves is said to relieve tho pain of 
colic, and with long popper to be a valuable remedy for mala- 
.rious fevers. The seeds roasted and powdered are adminis¬ 
tered for hydrocele internally, and at tho same time applied 
externally, spread upon castor-oil leaves. They are also given 
internally iu leprosy, and are thought to bo anthulmintic. 
The oil in which they have been boiled for a long timo is 
applied to wounds to promote cicatrization. The oil ex¬ 
pressed from the seeds is used as a cosmetic; it is said to 
soften the skin and remove pimples, &c. Necklaces of the seedfA 
strung upon rod silk are worn by pregnant women as a charm 
to prevent abor.tion, ami are hung upon trees to prevent tle ir 
fruit falling off. Ainslio notices tho use.of tho seeds in cun- 
junction with spice as a tonic by native practitioners, al§o tlioir 
use as an external application to hydrocele. IIo besides draws 
attention to tlio root and leaves as having similar p* i jicrtius. 
In tlie Concan the juice of the leaves with yellow zedo^F-y aiid 
BiUca frondosa seed.-i is given to children for intestinal worms. 
Four tolus of the juice is given as an aniiperiodic in fc vcr, auc! 
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seeds witli g6r (molasses) in hysteria. In 1868 the seeds 
were made official in the Pharrnaco'pceia of India as a tonic 
and antiperiodic, and in the compound powder (also official) 
the native form of administration with black pepper has been 
adopted. From the notes.at the end of the Fharmacopceia it 
will be seen that the general tenor of the reports from medical 
ofiicers in India is in favour of the antiperiodic and tonic 
effects of the remedy. The seeds are always kept in tbo drug¬ 
gists’ shops, and are much used by native practitioners in the 
various ways above described. In Gambia, where they are 
called ‘^Coorie seeds,the expressed oil is used for ear dis¬ 
charges, and a decoction of'flio roasted seed for consumption or 
asthma. The specific name of the plant-is derived from the 
word Bunduk, an Arabic form of the Persian Finduk. The 
Arabs also call the seeds Hajar-el-ukdb, or eagle stones.^’ 


Description. —The seeds are nearly globular, A to J of 
au inch iu diameter. They are of a dull grey colour, smooth, 
very hard: the umbilicus is surrounded by a small, dark 
• brown, semilunar blotch opposite the micropyle; the shell is 
very thick, and contains a white kernel, which consists of two-, 
cotyledons and a thick radicle having a very bitter taste. The 
bark aud wood of the root are hardly at all bitter. A micro¬ 
scopic examination shows tho presence in the cotyledons of 
mucilage, starcli, oil, and albumen. Tho colls of thp testa are 
blackened by perchlorido of iron, showing tho presence of 
taniiin. 

Chemical composition, —The authors of the Pharmacographia 
isolated a non-alkaloidal bitter principle from the kernels. 
Recently (1886), MM. Ed. Hcckel and Fr. Schlagdeuhauffcn 
found the cotyledons of tho seeds to contain oil 25*160^ bitter 
principle (resin?) 1*925, sugar 6*^30, salts 3*79J, albuminoid 
mutijer, soluble and insoluble, 20*190, starch 35-607, water 
5*800, loss 0*327, per cent. The bitter principle of the 
Bomlnc-nut is a white, bitter powdi r, without acridity ; it is 
eulircly scilnblc in alcohol, acetone, chloroform and glacial 
acetic acid ; very little soluble in other and bisulphide of 






carbon, almost insoluble in petroleum etber and water. It is 
dissolv’^ed by essential and fatty oils, wlieuce tbe bitterness of 
tbe oil extracted from tbe seeds by petroleum ether, a bitterness 
which can be removed by treating the oil with alcohol. The 
best method of preparing the bitter principle is to pour the 
chloroform solution into petroleum ether, or to precipitate with 
water solution iii glacial acetic acid. Alkalies have hardly 
any effect upon the bitter principle, ammonia dissolves a trace 
at the temperature of the water bath, caustic potash does not 
saponify it. Submitted to the action of heat it swells up and 
melts at 145® 0., and then slowly decomposes ; with hydro¬ 
chloric acid it at first strikes a dark colour, then slowly dissolves, 
forming a rose-coloured solution, AVith nitric acid it is dark¬ 
ened, and finally separates into a number of red resinous drops; 
with sulphuric acid it forms a dark brown solution, which after 
half an hour becomes deep red; the red colour is much more 
marked when a trace of ferric chloride is added to tho acid. Tho 
puro bitter priuciplo yielded Messrs. Heckel and Schlagden- 
hauffeu C 02*60, H 7*75, O 29*65 per cent., from wliieh the 
formula is deduced. Clinical experiments made 

with this bitter principle by Dr. Isuard, Chief Medical Ofiicer 
of the Customs Department, Marseilles, led him to tho cou- 
clnsion that in doses of from 10 to 20 centigrams it is as 
efficient a remedy in ordinary intermittonts as quinine salts. 
{Journ, de Phar. et de Ghim,, Aug. Ist, 1886.) According to 
Braimt, the oil from the seeds is used as an embrocation in 
rheumatism. * 

Co77inierce. —The seeds are collected on the coast and sold 
to the druggists. Value, lls. 12 per cwt. 

Csesalpinia digyna, RottL, a shrub of the E Ilima 
layas, E. and W. Peninsulas and Ceylon, is used in native 
• prii^ctico. Tho root {Vaheri-riiid) astringent. It is given 
internally in 6 mas.ra doses mixed with milk, ghi, cuuujiiu and 
sugar, ill phthisis and scrofulous affections; when s :ros exist 
it is applied exlernclly as well; a kind of tuberous swelling 
which is found on tho root is preferred. 
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)d. Sappa n 

Hab .—E. and W. Peninsulas, Pegu. 

Vernacular .—Patang [Hind., Mar,)^ Vattangi, Yattekku/Var- 
tangi {Tavi.), Bokom {Beng.), Ok^nu-katta, Patanga^katta, 
Bukkapu-ckekka (Tel.), Patanga-cliekke (Can.), Patang (Gnz.). 


History, Uses, &C. —Sappanwood, in Sanskrit Pattanga ^ 

and in Arabic and Persian Bakam, is by some Sanskrit authors 
included among the different kinds of Sandalwood in the same I 

manner as the wood of I%rocarptis Sanialinus. (Vide P. j 

Santalinus.) It is cultivated in the Madras'Presidency. When t 

a daughter is born in a Thean family, the father plants a cer- 1 

tain number of Sappan trees which form her dowry when 
married. Sappan wood is not generally used as a medicine 
cither by Hindus or Mahometans, although it is described in j 

their books as being of use to heal wounds and stop hmrnor- 
rhage from the lungs, Ainslie, however, says that the Yytians 
consider a decoction of the wood as a powerful emmenagogue, , 

and remarks that the Cochin-Chinese hold the same opinion. I 

In the Bengal Dispensatory, and more recently in the Pharma'^ 
enpoeia of India, it is recommended as a substitute for Ijogwood. 

At the Bombay Governmeiit Medical Dep6t it has been used 
instead of Logwood for some years. Patang is used as a dye, 
and a very large quantity is consumed in -the -preparation of 
Gulal, the red powder which the Hindus cover themselves with j 

at the time of the Holi festival. This powder is made by ] 

e::hausting the wood with water, the liquid extract is then 
poured upon Tavakir (arrowroot of Curcuma angustifulia) 
and well mixed by treading it with Ihe feet, alum is then 
added, and tJie mixture dried and powdered. Some makers 
also add a little carbenafo of soda. Cheap aniline reds aro j 

however often nos? used instead. 


Description.- The wood is solid, heavy, hard and close-, 
grained, whiiisli when freshly cut, but becoming red from 
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iposuro to the air. It has no particular taste or smellj but 
is astringent, and communicates a fine red colour to water and 
alcohol. 


% 


Chemical composition, —The colouring matter of Sappanwood 
appears from Bolloy’s investigations to be identical with 
Chevreul’s brazillin obtained* from brazilwood. Pure sappaii 
red or brazillin, crystallizes from absolute alcohol 

in colourless rhombohedrons, or in short monocliuic prisms 
containing 67*11 percent, of carbon, 5*43 hydrogen, and 27*-46 
oxygen; from hydrated alcohol or from aldehyde, in mono¬ 
clinic needles, containing 2 0^3E^ 0, turnin'g brown 

at 90° and giving off 6*61 per cent, of water; and no more at 
120°. Brazillin resembles hematoxylin, and like it is soluble 
in ether, alcohol, and water. Alkalies-produce a carmine-red 
coloration, which disappears when the liquid is warmed with 
zinc dust, but returns on exposure to the air. On boiling with 
peroxide of lead and water a strong fluorescence is developed. 
By oxidation brazilein is produced. 

Commerce, —Two qualities are found in the market— viz.^ 
Singapuri and Dhunsari, of about the same value, Rs. 42 per 
kandy of 7 cwts. A third quality from Ceylon is only valued 
at Es. 30 per kandy. 

The imports into Bombay in 1881-82 were 1887 cwts., 
valued at Rs. 11,816. 


GOA POWDER. 

Mr. D. S. Kemp (Pha,rm, Jotirn, (2)j V., 345,) was the first 
to draw attention to this substance in 1864 as a secret remedy 
lised by the native Christians of Portuguese India for a 
disease of the skin called G-^jhrran in Marathi. It was then 
only occasionally olfercd for sale in Bombay at 1\.'=5. 12 to 30 
for a tin containing 1 lb., and v.as known as Ringw^ rra Poiu^ 
der, Goa Powder; or Brazil Powdrr, The < xucl date of its first 
introduction into ludi^i is not known, but like Tna?jy other 
products of the New World, it was probably introduced by the 
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the latter part of the 18th ceutury. Kemp 
made an examination of it, and came.to the conclusion that it 
contained principles similar to those described by Peloiize and 
Fremy as existing in Orchella weed. Attfield in 1875 {Pharm. 
Jouni, (3), y .5 721,) made a more complete examination, and 
obtained a substance (chrysarobin), ^hich he supposed to 
he chiefly chrysophanic acid. In the same year Jlr. ,J. P. 
Da Silva Lima of Brazil (ifecZ. Times and Gazette, Mar. (jth,) 
that the substance known as Goa Powder in India 
was probably identical with the Araroba or Arariba (tawny- 
coloured ])owder) of the natives of Brazil, called by the Por¬ 
tuguese Po de Pallia, or Ba^a powder, from its being obtained 
from that province. Dr. Da Silva Lima also stated that it 



was the produce of a leguminous tree, and had long been in 
use in the Brazils as a remedy for Herpes circinatus, chloasma 
and intertrigo. Shortly before this. Dr. Fayrer of Calcutta 
Limes and Gazette, Oct» 24^/t, 1874,) had drawn the atten¬ 
tion of the Medical profession to the value of Goa Powder made 
into a paste with vinegar or limejuice as a remedy for tho 
skin diseases already mentioned, and his article appears to have 
attracted Dr. Da Silva Lima's attention to tho subject. Mr. 
B. M. Holmes {Pharm. Jour. (3), V., 801,) stated that 
tlio wood found in Goa Powder was very similar to that of 
Ci^sciljjinia ecJlinata, Lam,, but J. L. Aracmillan pointed out 
that this wood yields its colouring matter to water, whilo 
Araroba docs not. In 1878, C. Liebcrmann and P. Seidler 
[J^harm. Journ. (3), IX., 80G,) showed chrysarobin to bo 
mainly a hitherto unknown cornpound, for which 

tht:y reLiiia.*! tho nanio proposed ))y Attfield. 


Tho l)ofai)‘('al source of Araroba was dotormined in 1879 
(Thnrm. douriK (3), X., 42,) to be Andira Araroba, Aguiar, 
a hir ^e tree common in the damp forests of Bahia, where it is 
knusvn as An^cHm amanfoso. The Araroba is contaiuod in th (3 
poi’ ais vossehs and in clciOs or cavities which 1 ravo’se tho 
v/octJ iu dirocLion of tlie Jiainoti'r, and a *e prolonged througli 
iho oioirr* trunk; it Is obtaiiu^d l»y <‘ntting down tlio fro- , 
Splitting the trunk, and scraping the powder from the clefts, 
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and is seen in commerce as a rougli powder, or in small irregular 
pieces, originally of a light yellow colour, but usually dark¬ 
ened by exposure to light and moisture to a dull-ochrey, pale- 
brown, or oven umber-brown or dark-purple colour. It has a 
bitter taste. [CJ, Pharm, Journ. (3), X., 814.) 

Respecting the medicinal uses of Goa Powder, Sir J. Fayrer 
remarks:—Europeans when in India, and occasionally after 
their return to Europe, are liable to certain troublesome erup¬ 
tions- on the skin of the trunk and extremities, which 
becoming chronic, are not only the source of considerable 
annoyance, but often somewhat tedious in jielding to treat¬ 
ment. 

One variety of the eruptions I refer to—commonly described 
as ringworm—assumes the form of reddish slightly raised 
spots,which rapidly spread as rings, encircling patches of 
sound skin, varying in size from a split-pea to that of a 
shilling, or even larger, with a slightly furfuraceous desqua¬ 
mation, and giving rise to much irritation and itching. I'liey 
sc'inetihies rciiinin few and far between, but are apt to spread 
over all parts of the body or limbs. 

This eruption is due either to herpes or tinea circinatus, 
but probably, in many cases, to a combination of both of these; 
the initiatory patch of furfuraceous herpes becoming a con- 
gcni:d Tiidns for the subsequent development of tho trichophy¬ 
ton of the tinea. 

Such, I would suggest, is the pathology of the eruption 
gcuf'rally seen and spoken of os ringworm in India, though it 
probable that-othcr forms of eruptions, such as lu lu u oir- 
cumscriptus, orylhema, and psoriasis guttata, are at times 
included under tlic same designation. Another form of erup¬ 
tion to which I would allude is probably ratht'r to bo referred 
to chloasma. It affecls tho groins, the inner sidt^s of tho 
thighs, and those delicate surfaces of tho integument that aro 
prone to bo the seat of uioisinro as wcil as uthor p;ii..s of tho 
inb'giiment. It gonerally makes its appeararu e, and must 
troublesome, during the hoi and damp soasous. It is also 
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associated with tinea, which appears on its mar¬ 
gin, or separately on other parts of the body. 


^ The remedy that I have found to be most certi mly and 

F rapidly effective is the solution in common vinegar or . nnon- 

^ ^ juice of Goa Powder. This rarely fails to effect complete removal 
of the disease after two or three applications repeated daily. 


^^The mode of application is to dissolve a few grains of the 
powder in common vinegar or lemon-juice to about the consis¬ 
tence of cream, and then paint the solution over the eruption 
and for a little distance beyond its margin on to tho sound 
skin. It causes no pain at first, but in the course of a few 
hours there is a sensation of^ dull heavy nature, as though the 
skin had been bruised, the eruption becoming white, whilst 
the surrounding skin is stained of a dark colour. The sense of 
uneasiness, however, soon passes aw.ay, and the integument 
resumes its natural characters; all traces of the disease disap¬ 
pear at the same time. Should any vestige of tho eruption 
rernain, or any indications of its return appear, a fresh appli¬ 
cation should bo made. In a few days the dark discoloration 
of Uio ’kin begins to fade, gradually merging into the normal 
tint. At the same tinao a change takes place in tho eruption, 
wdiich gradually regains the natural colour of the skin ;.and by 
the timo that the discoloration c.aused by tho powder has dis¬ 
appeared, that of the eruption has also passed away, and tho 
pfdjont is .veil. Of course,-it cannot be expected that these 
favourable ro-ultH will always follow immediately. In chronic 
rases tli^ro is more obstinacy, and several repetitions of tho 
application may bo needed; but in recent examples the n-sult 
will bo generally favoura])lo. 


Chamlcal ccmiposUiofi .—Chrysarobin is present in Goa pow¬ 
der to tho extent of about 70 per cent., aiid when pure is'a 
palu-yellov.' powder, consisting of small wart-liko crystals made 
up of lea'b’ts and acquiring on exposure a darker tint. By 
repeated crystailization from glacitil acetic acid it is obtained 
pure in tho torm of small yeilovr scales, which are fusible and 
pwi'tiy Biiblimubro, nearly icsoluble in waiter and ammonia, 
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iu alcohol, more freely soluble iu .amylic 
alcohol, ether, collodion, chloroform, and various hydrocarbons. 
It is inodorous, and, on account of its insolubility in water, 
tasteless. Chrysarobin dissolves in concentrated sulphuric 
acid with a yellow colour, is nearly insoluble in very diluted 
potassa solution, and yields with melted potassa a brown mass. 
Chrysophanic acid, on the other hand, dissolves in concentrated 
sulphuric acid and in very dilute potassa solution with a red 
colour, and on evaporation to dryness of a solution in alkali a 
violet or blue colour is produced. The Solution of chrysarobin 
in strong potassa solution has a yellow colour and a strong 
green fluorescence, and on being agitated with air rapidly 
acquires a red colour, through the formation of chr 3 "sophanic 
acid; (chrysarobin) + 20- yields 

(chrysophanic acid) + oH‘^0. 

Tests. —If boiled with 2000 parts of water, chrysarobin 
should not be completely dissolved; the fijtrate should be pale 
reddish-brown, tasteless, neutral to test-paper, and should not 
bo coloured by ferric chloride. Chrysarobin should be almost 
wholly soluble in 150 parts of hot alcohol. If a minuto frag¬ 
ment of chrysarobin be added to a drop of fuming nitric 
acid, the red solution extended to a thin layer, and a little 
ammonia- added a violet colour should be produced.—P. G. 
{Stills and Maisch.) According to Allen, the Ohrysophanic 
acid of commerce is an indefinite mixture of the acid and 
chrysm-obin. It is stated to be liable to adulteration with 
picric acid and other yellow colouring matters. 

Commerce. —Araroba is now very largely imported into India, 
and is sold under the names of Ohrysarobino, Ararobine, and 
Goa Powder. Messrs. Kemp & Co. inform us that they 
import about a ton annually. 

CiESALPINIA PULCHERRIMA, Swart::. 

. Fig.— Bot. Mag. i. 995; RhccJ,:, Eort. V.d. vt., t. L 
Gold Mohar (Bng.), Flour do paon, Ilaie flourio (Fr.). 
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Hat).—Uncertain. Cultivated in India. Syn ,—Poinciana 
pnlcherrima. 


Vernacular, —Gul-i-turah, Krishna-cliura {Hind,, Beng,], 
Shankeshvar {Mar,), Mail-Kannai, Komri {Tam,)y Eenjige 
{Oan,), 

History, Uses, &C. —This elegant shrub,, named after 
M. de Poiuci, once Governor of the Antilles, has become quite 
naturalized in India, and is one of the commonest of garden 
shrubs. According to Aiusiie it was introduced into the Botani¬ 
cal Gardensin Calcutta in 1792. He gives the following descrip¬ 
tion of it :—** The. species in question is a most beautiful tree, 
which commonly rises to ab(tot 12 to 14* feet high, with leaves 
doubljrpinnatc, and leaflets oblong-oval, emarginate ; they and 
•the calicos smooth ; corymbs simple ; petals fringed; stamens 
very long. It would appear to be a native of both the Indies ; it 
is the Hoa-phung of the Cochin-Chinese; on the Malabar Coast 
it is called Tsietti-manddru ; in Ceylon, its common name is 
Monora-mal; and from its extreme beauty, Burmann gave it 
the appellation of' Crista pavonis flore elegantissimo variegato.^ 
The French in the West Indies call it ' Fleur do paradis.’ 
The flowers come out in loose spikes at the extremity of the 
branches, the petals which have an agreeable odour, are beau¬ 
tifully variegated with a deep red or orange colour, yellow, 
and some spots of green.*’ All parts of the plant are said to 
be emmenagQgue and purgative, but tliere appears to *be no 
record of any exact observations upon this point. 

Description. —The bark is ash-coloured, smooth, thickly 
studded with small elliptic corky warts, the whole of the suber 
readily separates like birch bark, disclosing a streaky, mottled, 
green and pink surface, which is marked by numerous small 
Bears cdiTcsponding to the warts above mentioned; the snb- 
stanco and internal surface of the bark is of a pinkish tinge. 
Taste ralher nauseous, very astringent, microscopic structure 
not in any way peculiar, parenchyme loaded with starch, many 
coh.s contain red colouring matter. 
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POINCIANA ELATA, Linn. 

Fig.—Bedd. FLSyL 178. 

Hab. —Western Pennisula. Cultivated elsewhere. 


Vernacular. —Sandesra {Ouz.)j Vada-narayanan {Tam.). 

Description. —An erect tree, 20—30 feet high. Leaves 
ft. long; pinuse 10—15; leaflets 30—40, membranous, 
caducous, close,'sessile,-obtuse, ligulate. Flowers in corymbose 
racemes; pedicels obovoid; buds finely grey-downy; calyx 
very coriaceous, 1 inch long, petals scarcely exserted, an 
inch broad, shortly clavyed. Filaments bright red, 3 ^4 times 
the length of the calyx, downy near the base ; pod 6-’ 8 inches 
long by above an inch broad, 4—8 seeded. {Flora Br, Tnd.) 
Much cultivated in Guzerat. The natives consider the leaves 
to be of a very hot nature and good for rheumatism and 
flatulence; they are much used by women after confinement, 
the doso being 3 tolas of the juice with 3 tolas of ghi every 
morning, and strict diet for 15 days. There is a superstition 
that the touch of the root removes the pain of a scorpion 
sting. The gum is dark-coloured aud mucilaginous, but un¬ 
important. 

SARACA INDICA, Lhm. 

Fig. — Bedd. FI. Syl, t 57; . Burm. FI. Ind., 85, i. 25, 
/. 2 ; Wight Ic., t. 20G; Bot. Mag., 3018. The Asoka tree 
{Eng.), Joudsia Asjogam {Fr.). 

Hab. —Himalaya to Goylon. The bark. 

Vernacular.~li^o\<..{Eind., Betig.), Ashoka {Mar.), Asupala 
{Guz.), Ashogain (Tain.), Asoka (Can.), 

History, Uses, &C.—This tree is covered wivh cymes 
of rich orange-coloured flowers in March and April which gra- 
du.dly turn rod. In tho fourth act of th(3 Mricchakatika it is 
likoned.to a blood stained warrior. Asoka is famed in Hindu 
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, mytliology from the circumstance of Sita^ the wife of Ram- 
chaudra, having been protected from the caresses of the monster 
Ravana by a grove of the trees. It is the anthropogenic tree 
» of the Yaisya caste, and ‘a branch from it is brought to the house 
during their marriage ceremonies. In the Bhavaprakasha it is 
called Ganda-pushpa, or odorous flower; another name is 
Anganapriya, dear to women.The tree is the emblem of love, 
and was burnt by the penitent Siva along with Kamadeva, the' 
god of love, who wished to seduce him [KumdrapoAnhliava^ iii. 
26); it is said to blossom when touched by the foot of a beauti¬ 
ful woman. {Kalidasa,) The name Ashoka signifies *‘free from 
pain in the Bhavaprakasha vermifuge properties are attributed 
to it, and in the Rajanighaftu it is called Kriraikaraka. At 
the Ashok-ashtami, or eighth day of the light fortnight of the 
month Chait (April-May),' a festival in honour of Vishnu is 
observed in most parts of India, when part of the ceremonial 
consists? in drinking water with the buds of the Asoka in it. 
The bark is much used by Hindu physicians in uterine affec¬ 
tions, and especially in menorrhagia. , Chakradatta directs a 
decoction of the bark in milk to bo made by boiling eight tolas 
of it with eight tolas of milk and thirty-two tolas of water till 
tho latter has evaporated. This quantity is given in two or 
three doses during the course of the day in menorrhagia. (Duit, 
Hind. Mat. Med., p. 143.) Its properties appear to be purely 
astringent. 

Description. —The bark is externally greyish-brown and 
scabrous ; its substance white when freshly cut from the tree, 
but turning rapidly red after exposure to tho air. The taste 
is mildly astringent and acidulous. 

Chemical composition ,— A decoction gave a greenish preci¬ 
pitate with ferric chloride, and a brownish rudiment with 
solution of iodine in potassium iodide. It contained 10*3 per 
rent, of a({Uuons» extract ^ 'ith 5*7 per cent, of tannin, and 13 
p)er c>mt, of alcoholic extract with 8.'8 per cent, of solubic and 
insoluble tannins. Tlio ether extract was very pale brown and 
scmi'cryritnllino. It was soluble ie water, giving au emerald 
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green colon nth ferric salts, red with soda solution, and 
dissolved in tui sulphuric acid with a purple colour changing 
to black—tesi -vhich point to the presence of -catechin. The 
bark leaves 10 per cent, of mineral residue when burnt. 

HARLWICKIA PINNATA, Roxh. 

Fig. — Redd. FI. Sylv., t. 255. 

Hab. —Ghauts of Canara, Travancore, and the Carnatic. 

Fer;iacti/ar. —Kolavu {Tinnevelly), Madeyan, Sampirani 
(Tam.), Yenne [Can.), Shurali, Kolia (Mai.). 

Description, Uses, &C. —The following account of it 
has been extracted from the Phartnacographif The tree, 
which is of a large size, belongs to the order Leguminosa:, and 
is nearly related to Copaifera. According to Beddome, it is 
very common in the dense, moist forests of the South Tra¬ 
vancore Ghdts, and has also been found in South Canara, 
The natives extract the oleo-resin in exactly tho same method 
as that followed by .the aborigines of Brazil in the case of 
copaiba ; that is to say, they make a deep notch reaching to 
the heart of the trunk, from which, after a time, it flows out. 

" This oleo-resin, which has tho smell and taste of oopaiba, 
but a much darker colour, was first examined by one of us in 
1865, having been sent from tho Indian Museum as a sample 
of wood oil; it was subsequently forwarded to us in more 
ample quantity by Dr. Bidio of Madras. It is a thick, viscid 
fluid, which, owing to its intense tint, looks black when :;cen 
in bulk by reflected light; yet it is perfectly transparcufc. 
Viewed in a thin layer by transmitted light, it, is light 
yellowish-green, in a thick layer vinous-red, heitc(>is dichromic. 
It is not fluorescent, nor is it gicatiiii/od or routlevci] turbid by 
being heated to 130° C., thus diflering from wood • It may 
bo further distinguished from wood oil as woU a.* from copaiba, 
if tested in tho followiug simple manner :—'bit into a tul o' .i!» 
drops of bisulphide of carbon and one drop ol'ihe oleo-rcMn, 
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and shake them together. Then add one drop of a mixture of 
equal parts of strong sulphuric andnitric (T42) acids. 'After a 
little agitation the appearance of the respective mixtures will 
be as follows :— 


Copaibct —Colour faint reddish-brown with a .deposit of, 
resin on the sides of the tube. 

Wood Oil .—Colour intense purplish-red, becoming violet 
after some minutes. 

• Oleo-resin of HardivicJcia .—No perceptible alteration ; the 
mixture pale greenish-yellow. 

By this test the prosence®iu copaiba of one-eighth of its 
volume of wood oil may be easily shown. 

^‘The balsam of Hardwickia has been used in India for gonor¬ 
rhoea, and with as much success as copaiba.’’^ (Op. cit.) ' 

Chemical composition. —Broughton, who has investigated it 
chemically, obtained by prolonged distillation with' water 
an essential oil to the extent of 25 per cent, from an old speci¬ 
men, and of more than 40 per cent, from one recently collected. 
The oil was found to have the same composition as that 
of copaiba, to boil at 225® C., and to rotate the plane of polari¬ 
zation to the left. The resin is probably of tsvo kinds, of which 
one at least possesses acid properties. Broughton made many 
attempts, but without success, to obtain from the resin crystals 
of copaivic acid. 


Trachylobium Hornemannianum, Eoyno. 

Hab.— Africa. Vernacular. —Sandarus. 

Gum Copal is administered internally in native practise as 
an astringent, anthelinintic, diuretic and emmenagogue; with 
hpuey it is applied to roniove opacities of the cornea, with olive 
oil it is dropped into the ear in earache, made into an ointment 
it is applied to wounds to promote granulation j tho fumes are 
ijihaled in caUirrli; made into an ointment with pitch it is 
applied to riugw .um. In Ajmere huo shavings of the gum made 
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up into a medicine called Khairvci are used to stop haemoptysis. 
{Irvine, Med. Top.^ p, 132.) The gum is too well known as an 
article of commerce to require description. 


CASSIA* FISTULA, Linn. 

F.^g. —Wight £c., t, 269; BentL and Trim., t, 87. Purg¬ 
ing cassia, Indian Laburnum (Eng.), Casse Caneficier (Fr.). . 

Hab .—India, wild or planted. The fruit. 

Vernacular, —Amaltds, Kirvdli Bhava (iLTar,), Gur- 

mala (Guz,), Kakke-kiiyi (Can.), Ahalla (Cing.), Konraik-kai, 
Sharak*konraik-kai, Mambala-kounai (Tam.), Sondhali 
Rdla-kayalu (Tel.), Konnan (Mai.), 

History, Uses, &C. —The .Sanskrit names for the tree 
are Aragbadha, Suvarhaka (golden), and Eajataru, or Nri- 
padruma (royal tree), on account of the beauty of the long 
racemes of yellow flowers, which resemble those of the Laburnum, 
but are much larger. It is sacred to Ganeshwar, the St. Janu- 
ariua of India; in Mysore stakes cut from tlie tree are fixed in 
the ground and worshipped. In- Hindu medicine the pulp 
is used as a cathartic, and the root is also sometimes given as 
a laxative. A compound decoction (Aragbadhadi) is directed 
to bo used by Chakradatta; it contains Cassia pulp, Picrorrhha 
Kurroa, Chebulic myrobalans, long pepper root and Cypei'ns 
roiundits, (Duties Hindu Mat. Med.y p. 155.) In Mahometan 
works the drug is called Khiyar-aharabar, an Arabic corrup¬ 
tion of the Persian Khiyar-chambar, and the pulp Asal-i- 
Khiyar-chambar (honey of Khiyar-chambar). Chambar means 
a necklace in Persian, and is probably an allusion to the 
structure of the pod. Persian dictionarios give Katha-el-Hind 
(Indian cucumber) as the Arabic name. Through tlio 
Arabians the drug became known to the later Greek physicians. 
Nicolaus Myrepsicus calls it yXvKOKaXnfiou. Joannes Actuaries, 
who practised at Constantinople towards the close oi’ the. 13th 
century, describes it minutely. * In the Makhzan^el-adiviija 

^ Meth. Mi‘d. 
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-lie pods are directed to be slightly warmed, and the pulp 
extracted and rubbed up with a little almond oil for use. It 
is described as lenitive, useful for relieving, thoracic obstruc¬ 
tions, and heat of blood, a safe aperient for children, and 
women even when pregnant, but slow in its action. With 
tamarinds it is said to be a good purge for adust bile; with 
turbith or polypodium for cold humours and melancholy; with 
linseed or almond oil and combined with other suitable reme¬ 
dies, such as Dulcamara, it is recommended for the removal of 
obstructions of the abdominal viscera. Externally it is said 
to be a good application in gout, rheumatism, &c. The flowers 
and leaves are said to have Ignitive properties, and a conserve 
of the former is mentioned. From 5 to 7 of-the powdered 
seeds are prescribed as an emetic, and the shell of the pod 
rubbed down with saffron, sugar, and rose water, in difficult 
parturition. Ainslie notices the use of the pulp and flowers by 
the natives of India. Dr. Irvine (Topogr. of Ajmecr) states 
that he found the root act as a strong purgative. It is also 
reported to be in use as a purgative in Guzerat. In the Concan 
the juice of the young leaves is used to cure ringworm, and to 
allay the irritation caused by the application of the marking- 
nut juice. Rumphius remarks that the Portuguese make a 
confection of the young pods and also of the flowers. A 
peculiar gum swelling up in water like tragacanth issues from 
the tree when bruised. 0. hrasiliana and C. vioschata, the 
Canafistola do purgar of Panama, Petite Casse d’Ammque of 
the French {cf. Hanhurij Science Papers, p. 318), have been 
intioduced into India, and have properties similar to those'of 
C, Fistula. 


Description. —The ovary of the flower is one-celled, 
with numerous ovules, wbich, as they advance towards maturity, 
become separated by the growth of intervening septa. Tho 
ripe logmne is cylindrical, dark chocolate brown, H to 2 feet 
long, by I to 1 inch in diameter, with a short strong woody 
stalk, and a blunt end suddonly contracted into a point; Tho 
fibro-vascular column of t-iO stalk is divided into two broad 
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parallel seams, tbe dorsal aiid ventral sutures running down the 
whole length of the pod. The sutures are smooth, or slightly 
striated longitudinally; one of them is formed of two ligneous 
bundles coalescing by a narrow line; each of the 25 to 100 
seeds which a legume contains, is lodged in a cell formed by 
very thin woody dissepiments. The 6val flattish seed, from 
3-lOth to 4-lOth of an inch long, of a reddish-brown colour, 
contains a largo embryo whose yellowish veined cotyledons cross 
diagonally, as seen on transverse section, the horny white albu¬ 
men. One side is marked by a dark line (the raphe). A very 
slender funiclo attaches the seed to the ventral suture. In 
addition to the seeds the cells contain a soft black pulp which 
has a mawkish sweet taste. {Phai'inacographia,) 


Chemical composition .—According to Braconnot, 20 parts of 
the pulp consist of sugar 12*00, gum 1-35, astringent matter, 
gluten, colouring matter and water make up the remaining por¬ 
tion, the water amounting to about 3*80. 

C. Fistula roots .—The bark was carefully separated from 
the root-wood, the two dried separately and reduced to fino 
powder. The root-bark was astringent in taste, while the root- 
wood possessed a somewhat bitter-sweet flavour. The analysis 
showed the following results 


• Boot-bark. 

Boot-wood. 

Water... 10--01 

8-21 

Ash... 8*^2 

2-29 

Petroleum ether extract... *32 

•62 

Ether oxtract....,..:. 2*17 . 

•45 

Absolute alcohol extract... 17’62 

4-56 


Manganese was absent in the ash both from the root-bark and 
root-wood; the former contained iron in very marked amount, 
No alkaloidal principle could be detected ; resins wore pre¬ 
sent; astringent matter in very marked quantity in tho root- 
bark, and to a small amount in the wood. The astriagcii ii juattcr 
was of tho colour of kino, and afforded an inky coloration with 
ferric chloride' no gallic ocid could be detected. 
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soluble in petroleum ether was present both in 
the bark and wood^ which yielded a bright red coloration with 
alkalies, the colour being changed to yellow by acids, and restored 
by alkalies. A bitter principle was also present to which the 
taste' of the wood is prpbabl}’’ duo. In order to separate resins 
a large amount of. the wood was exhausted with alcohol of 85 
per cent., the alcohol evaporated off, water added to the 
extract, and the turbid mixture agitated with ether, Duriifg 
agitation chocolate-coloui-ed flocks separated. The ethereal 
solution left on evaporation a reddish-yellow, soft, non-crystal¬ 
line, and somewhat bitter residue. The aqueous solution, after 
dissolved ether had been expelled, was filtered to separate the 
chocolate-coloured flocks aliPtady mentioned, and the filtrate 
saturated with salt in order, if possible, to separate resin, but 
with negative results. The liquid was next agitated with acetic 
ether, the ether left on evaporation a slightly bitter principle, 
which was nearly wholly soluble in cold water. This principle, 
and the chocolate-coloured resin, insoluble in ether, were 
separately taken in doses of OT of a gram, without producing any 
purgative action. 

the pulp of Ct Tiioschixtd is in the form of dry circular discs, 
similar to small gun wads, of a light yellow colour, with a seed 
loose in the centre ;-it tastes astringent without any sweetness. 
The pulp dried at 100° C. lost 7-26 per ceut. of moisture; on 
incineration it yielded 5'77 per cent, of ash, the composition of 
which presented nothing peculiar. To rectified spirit the pulp 
yielded 20'66 per cent, of extractive; dried at 100° C. the 
extract was acid ; after extraction witli cold water the insoluble 
residue was 4-55 per cent. c.alcuiated on the extract. This 
residue oh drying formed dark easily friable lumps, which 
gave a dark chocolate coloured powder. In alkaline solutions 
it was soluble and was precipitated by acids in dark brown 
flocks; it had the properties of an acid resin. Tho a(|ueous solu¬ 
tion of the alcoholic extract was concentrated, and when cold 
saturated with N’aCl, light brown flocks separated; the liquid 
was filtered and tlie precipit ito wn.slual with u saturated solu¬ 
tion of -.'l.aCl, the filter paper was then dried and digested 
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With absolute alcohol. The extract obtained on evaporating 
off the alcohol amounted to 2-74 per cent. This extract was 
of a light fawn colour, easily soluble in alkaline solutions, 
somewhat solublo in watoi% and precipitated imperfectly from 
its alkaline solution by acids. It also possessed the properties 
of an acid resin. The filtrate obtained after precipitation of 
the second resin by NaCl, wliilo still acid, was agitated with 
ether, the ether extract amonnted to 0*16 per cent. After sepa¬ 
ration of the ether the aqueous solution, still acid, was agitated 
with amylic alcohol, by which 2*/7 per cent, of extractive was 
obtained. The amylic alcohol extract was astringent to tbe 
taste, precipitated gelatine, gave a dirty olive-green precipitate 
with ferric chloride, and yielded a reddish solution with 
alkaline hydrates; no further examination of the aqueous 
solution was made. The purgative principle would appear to 
be one or both of the resins, 0’2 gram, of the first resin was 
dissolved in a few drops of ammonia, the liquid heated to expel 
excess of NH’, diluted with water, and injected iutoa full 
grown cat’s stomach. In 3’5 hours the cat AVas purged. 

The pulp of G. hrasiliana is soft, dark and sweet, with an 
offensive odour; butyric acid was detected in it. A crystal- 
lizable 4 cid, soluble in ether, was also separated, as well as an 
acid resin and saccharine matter, and a principle soluble in 
ether which had an odour somewhat like vanillin. 

Commerce .—Cassia pods (Casse on batons, Fr.) are worth in 
India about Rs. 14 per kandy of 5 cwts. 


CASSIA TORA, LU:n. 

Fig. — Rheede, Hort. Mai. ii., t. 53; Dll. FJt. 68,/. 73, 
Hab. —Throughout India. The leaves and seeds. 

Vernacular, —Panwdr, Chakaund {HhuDj Kovaria {Guz.), • 
Takala, Tarota {Mar.), Tantepu-chettu, Tagarisha-ehetiu 
Urihit-tagarai, Tagarai (Tam.), Takkarike, Tegari si (Can.)p 
Tora (Cingh.), 
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istory, Uses, &C.—This plant is called by Sanskrit 
writers Chakramarda, destroying ringworm/^ Prapunata or 
Prapanada, and Uranakslia; it. has a great reputation in all 
kinds of skin-diseases. Cbakradatia directs the seeds to bo 
steeped in the juice of Euphorbia neriifulia, and afterwards to 
be made into a paste with cow^s urine as an application, to 
cheloid tumours, fie also recommends the seeds together with 
those of Pongamia glabra as a cure for ringworm. The Arabs 
call tho seeds Ain-es~saratin, or orab^s eyesi Under the names 
of Sanjisaboyah and Siingisaboyah, Mahometan writers give an 
exact description of tho plant, and notice the closing of the 
leaves at night. Tliey consider the seeds and leaves to have* 
solvent properties in.those forra^ of skin-disease accompanied 
by induration, such as leprosy, cheloid, psoriasis, &c., and men¬ 
tion their having been used with advantage in plague (waba), 
a term whicli is rather indefinite. C. Tora and C. Sophera are 
, named Gallinaria by Rumphius. {Eort. Amb, v., 97, figs. 1, 2.) 
Ainslie says:—'‘The mucilaginous and fetid smelling leaves of 
C. Tora are gently aperient, and are prescribed in the form of 
decoction; and in doses of about 2 ounces, for such children 
as suffer from feverish attacks while teething; fried in castor 
oil they are considered as a good application to foul ulcers. 
The seeds ground with sour buttermilk are used to ease the 
irritation of itchy eruptions; and the root, rubbed on a stone. 
■v\ ith limejuice, is supposed to be one of the best remedies for 
ringu 01 m. dlio leaves are also used as a poultice to hasten 
Buppuratif^m. The plant is to bo found as a weed in every 
garden, and is used as a domestic remedy in the manner de- 
QCiib‘id by Ainslie. Jn the Concan the following prescription 
is used for itch: Cassia Fora seeds, G parks; Psoralia coryli^ 
folia seeds, 4 parts; carrOt seeds, 2 parts; powder, soak in 
cow's urine eight days, and apply. Lately the seeds have been 
rocommended as a Coffee-substitute. They are also used as 
dye. 

^ In Indei the young leaves are cooked and eaten on tho four 
Sarurdeys in the month of Shravaii; they are one of the five 
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^getable 3 particularly acceptable to tbe god3; tlie others 
are Bauhima malahavica, Amaranins' gangeticus, Celosia 
afgcniea, and Phalangium tuberosum. 


Description, —Leaflets 3 pairs, obovate, obtuse, glabrous, 
the terminal pair being much the largest, all folding up closely 
at night; flowers axillary, generally in pairs, dull yellow; 
legumes about 6 inches long, nan'ow, quadrangular, about J of 
an inch in diameter, containing numerous elongated, very hard, 
greyish seeds, the ends of which appear as if cut off obliquely. 
The whole plant has a fetid smell. The loaves w^hen full 
grown are mucilaginous, and have a nauseous taste, but when 
young they are much‘used as a vegetable. 

Chemical composition, —The seeds have been examined by 
Elborne {Pliarm. Journ,, Sept. 22nd, 1888), who found thorn to 
have the following percentage composition:-— 

Water ... . 27* 2 

Petroleum ether extract. 9 75 

Ether extract . . .35 

Absolute alcohol extract ... . 1«(53 

Watery extract . 20*G0 

The ethereal extract and the alcoholic extract contained a 
glucosidal substance of a yellow colour insoluble in water, 
Bolublo in alcohol and in watery solutions of potash wuth a 
blood-red colour. These solutions are precipitated by hydro¬ 
chloric acid. The precipitate has great analogies with chryso- 
phanic acid, but according to Elborne appears to correspond 
wdth emodin in composirion. Emodin is trioxy- 

nlethylanthraquinone and chrysophanic acid dioxymothy 
lanthraquinone. The properties, of the plant, are due to the 
presence of emodin. In order to extract it the powdered seeds 
should bo treated with dilute alcohol, the tincture filtei^ed, and 
the alcohol distilled off. The residue is then to be diluted with 
water, acidulated with hydrochloric acid, boiled for ten minutes, 
and when cold agitated with ether which dissolves the emodin. 
Emodin agrees with chrysophanio acid in most of its properties, 
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but *may be distinguisbed by its insolubility in benzine, and 
greater solubility in ether and alcohol. 


The leaves of this shrub contain a -principle similar to 
cathartin, and a red colouring matter as in Senna leaves. They 
yield 18 per cent, of mineral matter on incineration. 


Cassia alata, Linn, WUjht Ic., t. 253, is not a native 
of India, but has been introduced from the West Indies, .vliere 
it has a reputation as a remedy tor ringworm, and is used 
internally to promote expectoration, the action of the bowels 
and the secretion of urine. • 

The evidence which was collected by the autliors of the 
PliciriudcopcBtct oJ^lndicL is strongly in favour of its efficacy, and 
supports the favourable opini^i of it expressed in tiie Bengal 
Dispensatory. Ihe best way of ^ippiying it is to bruise the 
leaves and mix them with limejuice, the paste thus prepared ia 
spread upon the affected part. The leaves have also purgative 
properties, and have been used in the same manner as Senna. 


Description, The leaves are two feet long or more, and 
consist ot a triangular petiole, with from 8 to 14 pairs of leaflets. 
The first pair are the smallest, and are placed near the branch 
and separated from the second pair by a longer interval than 
there is between the other pairs. The terminal leaflets are as 
much as 5 to C inches in length. They are all obovate-oblong, 
obtuse, mucronate, and glabrous on both sides, and taste like 
Senna, but less nauseous. 

This shrub has no proper Vernacular names, but is known in 
Southern India as '^ foreign Sesbauia grandljlora/^ e. g., Shirnai- 
agatti- (Tam.), and in Bengal as Ringworm shrub, Dadmar- 
dan. Late Sanskrit writers have given it the name of 
Dddrughna, which has the same meaning. 


CASSIA AURICULATA, Lmn. 

Fig. — Pluk. Aim., L 314, /. 4. 

Hab. —Central Provinces, W. T^eninsula, Ceylon. Tho 
bark and seeds. 
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yeniacxdar .—Tarwar {Hincl.y Afar,), 
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Avala (Guz,), Avirai 
Avara-gida' {Can,), 


History, Uses, &C.—Ainslie says:—‘^The small, flntj 
pleasanfc-tasted, heart-shaped seeds of this speoies of Cassia, the 
Vyfcians reckon amongst their refrigerants and atteuuants, and 
prescribe them in electiiai*}s in cases in which the habit is 
pretcrnaturally he?lted, or depraved. They also consider the 
powder of -tlib dry seeds as a valuable external remedy (blown 
into the eye), in certain stages of ophthalmia j of .the electuary 
the dose is a small teaspoonfnl twice daily. Dr. Kirkpatrick 
(C(xt> of Mgsore Drugs) brings to notice the astringent proper¬ 
ties of the ‘bark, and speaks favourably of the use of the 
seeds as an application to the eyes in chronic purulent 
conjunctivitis. 

C- auriculafa is of great importance to the tanner; and to 
workers in iron, who use the root in tempering iron with steel. 
(Gibson.), Another common use to which the wood is applied 
is the making of Datwans^ or native tooth-brushes; for this 
purpose it i^ preferred to that of any other plant. The shrub 
yields an adhesive gum. 

Dr. P. S. Mootooswamy informs us that in Tanjore the root 
is used in decoction as an alterative, as well as a medicinal oil 


prepared from the bark, which is called in Tamil dverai-gennat. 
The leaves infused yield a cooling drink, and ground to a paste 
with water and the seeds of Fhasi^olus radiatns and poppy seed 
they are applied to herpetic eruption^. From the flowers a tea 
is prepared which is prescribed in diabetes. A compound 
syrup is prepared with the flowers, mocharas, and Indian sar¬ 
saparilla which is prescribed for nocturnal emissions. The 
seeds are also used in diabetes and ophthalmia, a compound 
powder made with all the parts of the plant is considcired a 
specific in the tormer afloction ; it is called dvt rai-^uiujJuingum 
in Tamil, and is administered mixed with honey in dose.s of a 
tea-spoonful. Dr, Mootooswamy states that he has known 
diabetes and chylous urine to be cured by it. 
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Description. — The bark as generally met with is about 
as thick as cinnamon, nearly smooth, externally, reddish-brown, 
internally olive-green; it occurvS in small strips or quills. Taste 
sweetish,. and moderately astringerit. . Sections examined under 
the microscope show a deposit of crystals arranged like rows • 
of beads in the coui*se of the vessels, otherwise there is nothing 
remarkable. The seeds are smooth, flat, of an oval, oblcng, or 
obscurely triangular form, obtusely pointed at one end. Their 
colour is brown, or dull olive-green ; they are tasteless and 
inodorous. 


Chemical composition, —The young bark yields 22*3 per cent, 
of aqueous extract, and 24*8 per cent, of alcoholic extract; in 
the former was estimated lltO per cent, of tannin, and in the ^ 
latter 14*2 per cent. The tannin gave a greenish precipitate 
with ferric salts. The bark contained 7*3 per cent, of moisture 
and 4*1 per cent, of ash. 


CASSIA SPPHERA, LiuTi. 

Fig.— Jacq. Ic.j t* 73; Rheecle, Hort, Mai, ii,, t. 52, 

Hab. —Himalayas to Ceylon. Cosmopolitan in the tropics. 
The leaves, seeds and roots. 


CASSIA OCCIDENTALIS, Linn, 

Fig. — Bot, lieg. t. 83. Negro Coffee {Eng,)^ Cafetier des 
negres {Fr,). 

Hab.— •Cosmopolitan in the tropics, probably introduced 
into India. The seeds and leaves. 

Vernacular. —Elasondi, Gajarsug, Sari-Kasondi Rdn- 

takala ( Mar,), Kasonda ( Beng.), Ponna-virai, Pera-verai [Tam.), 
THgara-chettu, Paidi-tangedu (TeL)^ Dodda-tagase (Can.). 

History, Uses, &C.—Cassia Sophera,ia Sanskrit Kasa- 
inarda, destroyer of cough,^’ is a native of India, whilst C, occi^ 
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deutaUs appears to have been introduced, but is a widely scat¬ 
tered plaut from the Himalayas to Ceylon. The natives usually 
call both plants by the same name, but if they wish to distinguish 
them the adjective ^black^ is applied to C, Sophera. 

These plants are supposed by the Hindus to have expectorant^ 
depurant and alterative properties, and the roots are given 
with' black pepper as a remedy for suake bites. The seeds of 
C. Sopliera and of Itaphaims satiuiis are rubbed into a paste 
withsulphut^ and water and applied to patches of pityriasis and 
psoriasis, and a paste of the root with sandalwood is used for 
the same purpose. Mahometau writers treat the two plants as 
varieties of the same species; they describe Kasondi as alexi- 
pharinic, useful in the expulsion of corrupt humours and to 
relieve cough, especially whooping cough. Both plants are 
purgative, the dose of the leaves being about 90 grains. In 
tho Concan 4 to 12 grains of the seeds are pounded and heated 
with 3 drachms of womeu^s or cow^s milk, strained, and given 


ouco a day as a cure for the convulsions of children, or a larger 
dose may be given to tho mother or wet nurse; as in tho caso 
of senna, the purgative effects are communicated to tho milk. 

In the Fronch-African colonies tho seeds of C, occidenfahs 
aro called negro coffee;’^ they are employed there and in tho 
West Indies as a febrifuge, chiefly in tho form of vinous tinc¬ 
ture (5ii to Oij of Malaga wine), an infusion of the root is 
considered by the American Indians to bo an antidote against 
various poisons, and a decoction of tho whole plant is a popular 
remedy in hysteria; it relieves spasm and expels wind in tho 
iutestincs, Torrcfaction is said to destroy the purgative 
priuciple in tho seeds, and make them taste like coffee. 

In Gambia tho root is used as a preventive of fever, a decoi.’ - 
tiou being taken every morning; and the loaves are applied in 
erysipelas and local inflammations. 


Description. — C. Eroct, branched, glabrous; ‘ 

leaflets 6 to 12 pair,, lanceolate, or oblong-lauceolatc; acute; 
with a single gland near the base of tho peti lic' 
rjUMaties iorminal or axillary, f av flowered , upper petal i 
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legumes long, linear, turgid, glabrous, many-seeded; suture 
keeled; seeds horizontal with cellular partitions; flowers mid¬ 
dle-sized, yellow. The plant has a heavy disagreeable smell, 
and a purplish tinge; the root is fibrous and woody, with a 
blackish bark giving it the appearance of having been burnt, 
and has a strong odour of musk. It springs up upon waste 
ground during the rains, and flowers in November. The phints 
often last for several years, and attain a considerable size. 


C. occidentalism —Erect,bi’anches glabrous; leaflets3 to5 pairs, 
without glands between them, ovate-lanceolate, very acute, 
glabrous on both sides; petiole with a large sessile gland 
near its tumid base; flowers^longish-pedicelled, yellow, upper 
ones forming a terminal raceme, lower ones 3 to 5 together oa 
a very short axillary peduncl-e; legumes long, surrounded with 
a tumid border. The seeds are of a grey colour, and of the 
sliape of rounded discs, from to of an inch in diameter, 
and of an inch in thickness. The plant appears in the rains 
upon waste ground and rubbish; it has a sickly oflbnsive smelly 
and closely resembles C, Sophera. 

Chemical composition .—^The roots of C, Sophcra contain a 
resinous substance affording fine red solutions with alkalies, and 
a bitter principle, not of an alkaloidal nature, in the aqueous 
solution of the alcoholic extract. Water dissolves out a red 
pigmental glucoside yielding a decomposition product insoluble 
in water. The leaves contain cathartin, colouring matter, and 
12 per cent, of saline residue. Examined by Clonet (1876), the 
seeds of C. occidentalis were found to contain:—Fatty matters 
(olein and margariu), 4*9; tannic acid, 0*9; sugar, 2*1; gum, 
28 8; sbirch, 2*0; cellulose, 34*0; water, 7*0; calcium sulphate 
and phosphate, cbrysophanic acid, 0*9; malic acid, sodium 
chloride, magnesium sulphate, iron, silica, together, 5*4; and 
aehrosine, 13*58 parts in 100. The latter substance was obtaiued 
by exhausting the powder of the seeds previously treated with 
ether, by means of alcohol of 60 per cent. The alcohol is 
distilled off, the syrupy residue treated with absolute alcohol, 
which dissolves out various coustitueuts, leaving a solid browu 
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mass, Laving when dry a resinous fracture, and being 
soluble in water, to wLicli it communicates a garnet colour. It 
contains CjHjOjN, and S, but its exact composition Las not 
been determined (it is most likely a mixture of various bodies). 
It is soluble also in weak alcoLol, and in acids and alkalies* 
The colour cannot be fixed upon tissues by any known mordant. 
Ihis^circuinstance induced Professor Clonet to term it acliro- 
sine, or "‘not colouring/' although being coloured itself. The 
seeds are the most active part of the plant, and readily act as 
ail emeto-cathartic. (Year-Book of Pharmacy, 1876, f. 179.) 

We have separated the colouring matter as above described, 
audafter dissolvingiu water andfiltering, the solution was boiled, 
whereupon most of the colour was thrown down as a brown 
precipitate. The precipitate was well washed, dried and pow¬ 
dered. The powder, of a greenish bi'own colour, was very 
soluble iu ether and alcohol, and sparingly soluble in benzol, 
and separated on evaporation of the solvent into yellow 
crystals which became red on exposure to the air. It melted 
at24.5‘^ C., andat a higher temperature gave otf yellowish green 
fumes partly subliming in yellow needles which struck a fine 
red colour with caustic potash and orange brown with sulphuric 
acid. These and other tests indicate the presence of an authra- 
quinone derivative very closely allied to emodin. 


The powdered seeds burnt with soda lime yielded 2-75 per 
cent of nitrogen, which, calculated into proteids, shows the 
presence of 17-4 per cent 

Commerce ,—The seeds of these plants are not collected iu 
India, but in Senegal they are used as a coffee substitute, and 
are exported to some extent. 


CASSIA ABSUS, Linn. 

Fig.— Bicrm, Zeijl,, L 97. 

Hab. —W. Himalayas to Ceylon. The seeds. 

Chdksd, Chdkilt (Uvul), Kiinkutl, Chimr 
(Ifar.), Chinol (Guz,), Karunkanam, Kattukkol(7Vim.), ('brura* 
pala-vittulu (TeL), Bu-tora (Cmg,), 
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History, Uses, &C.—These seeds were used by the 
ancient Egyptians, through them the Greeks and Komans be¬ 
came acquainted with the drug. Dioscorides notices them as 
produced in Egypt, and calls them Akakalis.* Mahometan 
^mters following the Greeks describe the seeds as attenuant 
and astringent, and say that they strengthen the sight when 
used as a collyrium; they direct fhem to be prepared by 
enclosing them in a little dough and placing them inside an 
onion, which is then baked. The Arabic names for the seeds 
are EEab-es-soudan, and Tashmizaj, the latter being a corruption 
of the Persian Chashmizak. In Persia they are also called 
Cheshmak and Ohashum. Recording to Ibn Baitar, those which 
come from the Soudan are the largest and best. In some books 
a plaster made from the seeds is recommended as an application 
to wounds and sores, especially of the penis. In purulent con¬ 
junctivitis about a grain of the powdered seed prepared in the 
manner already mentioned is introduced beneath the eyelids. 
M. Cailliaud gives us the following description of tho use of 
tho seeds in Egypt:—coucasse los grains et on los mondo 
do leur tuniquo; elles se r61uisent en ime poudre jaunutre quo 
1 on mot seche en petite quantit(^ ^ I’int^rieur de la paupiere 
iufdrieuro, que Ton a ou soin d^abaisser. On verse la poudro 
outre le globe do Toeil et la panpic^re, en faisant tomber doiice- 
ment cette poudro de dossus uno potito piece de monnaio ou on 
1 plac^e. Cette application cause une cuisson et une gfine, qui 
font tenir les paupi^res ferrados, et qui font couler dea larmes. 
La douleur se dissipe par degres, en une demi-hoiiro ou un 
pea plus; et lea yeux, qui dtaient fort injoctes do sang avant 
c*t peu.daat I opdration, diininuent do rougeur, reprennont 
I'rclat de la santd, et font sucedder une sensation de bicii^tro 
h ruppcbituthfiOTiiGut et a Tincomraoditd qui out precedd. L'ex- 
pc L’i ;i»oo UOIU] a flit coneovoir Tutilitd do co remedo, dann lo 

» nr: ov riniluniinrition, dtrvcnue elironi(iuc% nst outroteiiue par 
^.0 vel^choi .eut desparfioH. {(knturh de Planfos iVJfriqtie, p. 
26.) Tho drug was by Dr. Hnrbauer at Brm-ch io 1822 
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“with satisfactory results. [Confer, Graefe and WaWiers Jour,, 
1825, Vol. VL, p. 1.) Dr. G. Smith, who tried it in the Eye 
Infirmary at Madras, thinks it a painful and dangerous appli¬ 
cation in ophthalmia and granular lids. He does not say, how¬ 
ever, whether the seeds were baked before they were applied. 

Description. —Chaksu seeds are black and polished, fiat, 
of an‘ irregular oval or oblong shape; the end where the hiluin 
is situated is rather more pointed than the other, length and 
breadth nea'fly alike, about j*; to ^ of an inch; testa horny and 
thick; cotyledons yellow; taste bitter. 

Chemical composition ,—The seeds reduced to fine powder 
lost 13'54< per cent, at 100® C. The ash amounted to 3*74 per 
cent., and contained a trace of manganese. 

Gu analysis the following results were obtained:— 

Petroleum ether extract. 6*24 percent. 

Ether ,, *1G ,, 

Absolute alcohol „ 1*75 ,, 

Cold water ,, 22*56 ,, 

The petroleum other extract was of a bright yellow colour, 
and consisted of a non-drying oil, insoluble in alcohol. Ho red 
coloration -was produced by alkalies: saponified with alcoholic 
potash, and the soap treated with petroleum ether, it yielded 
no extractive. 

The other extract consisted wholly of a trace of oily matter, 
completely soluble in petroleum ether. 

The alcoholic extract was yellow, brittle, and hygroscopic, 
and without bitterness. By treatment witli water a yellow 
solution was produced which gave a bro’wn coloration with 
ferric chloride. Extracted with w*ater acidulated with sul¬ 
phuric acid, the solution afforded marked indications of the 
presoiice of an alknloidal principle. Alkalies imparted a bright 
yolh)w coloration to ilio solution. The extract also contained 
a yellow resin imoluble in alkalies. 

The aqueous extract reduced an alkaline copper solution on 
boiling, and gave a precipitate with acetic acid and ferrocyanido 
of potassium. 
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The residue insoluble in water contained no starch. 

C?o//i77icrcc.—Tli0 SGeds aro colloctcd iti inauy parts of ludia. 
Value, Rs. 4 per Surat mauud o£ 37^ lbs. 

CASSIA ANGUSTIFOLIA, Vahl. 

Fig.— RoyZe IlL, L 37; BentL and Trim,, t. 91. Senna 
{Eng,), S^ne (Fr.). The leaves. 

Hab. —Africa. Cultivated in India. 

Vernacular, —Sana-maki, Sona-maki {Bind., A[ar,, Gaz,), 
Nilavirai (Tam., Can.)^ Nel^onua (Tel.). 

History, Uses, &C. —Senna was first used as a purgative 
medicine by the early Arabian physicians, who introduced 
it into Kurope. The Saria-riiaki of native works on Materia 
Medina is Arabian Senna imported into India. The same 
species has latterly been cultivated in this country, especially 
about Tinnevelly, from which place large quantities of the leaf 
are exported to Europe. In the Bombay market Indian grown 
Senna is now always obtainable; much also passes through 
the port on its way to Europe, being brought up from Tuticorin 
by the steamers which ply round the coJist. Bombay is, 
moreover, the chief port for the importation of Arabian Senna, 
which is shipped from Mokha, Aden, and other Red Sea ports, 
and, re-exported, is known in Europe as Bombay Senna.* 
Sana-maki is described in native works on Materia Medica 
as a purgative of phlegm and adust bile, clearing the brain, 
and acting as an attenuant of the system generally; it is 
considered especially useful in those diseases which aro caused 
an accumulation of corrupt humours, such as gout, rheuma¬ 
tism, &c» It is also thought to clear the skin of pimples, to 
expel worms from the intestines, aud to remove any tendency 
to piles. Senna is proscribed in decoction and os a confection. 
A plaster made by mixing the powdered loaves with vinegar 

^ The iraportation of Arnhian Senna is rapidly declining owing to tho 
Urge quantity of Tinuevelly leaves now oflfered at extremely low rates. 
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recc5mmencled in skin affections ; and combined with Henna 
is used to dyo tlio hair black. In the Concan the seeds with 
tlio3o of Cassia- Fistula are pounded with curds and applied to 
euro ringworm; the seeds of Cassia obovata are used in a simi¬ 
lar manner. Senna appears to have been introduced into 
Europe by the Arabians about the ninth century. In Prance, 
in ]542, a pound o£ Senna was valued at 15 sols, the same 
price as pepper or ginger. The Arabian Senna, called Sana 
Hajazi or Jabali, is the produce of the uncultivated plant; 
it is collected by the Arabs in a careless manner, and is 
much mixed with pods, flowers, and portions of the stem; 
the natives consider the pods to be quite as efficacious as 
the leaves. 


The therapeutic action of Senna pods, as differing widely 
from that of Senna loaves, is the subject of an interesting note 
by Dr. A. VV. Macfarlane. [Lancet, July 21th, 1889.) He finds 
that an infusion of the pods presents the advantage of being 
almost free from taste and devoid of the characteristic odour 
and flavour of tho leaves. It appears to increase activity in 
the muscular movorneiits of tho whole gastro-intestinal canrd, 
acting quite as much on tho colon and rectum as on the small 
intestine. It is slower in its action than an infusion of tho 
leaves, but equally certain; an ordinary dose producing one 
motion, seldom more, of soft consistence, in from eight to ten 
hours, without exciting congestion of the pelvic vessels, in¬ 
creasing hmraorrhagic or menstrual discharges, or causing 
griping or flatulence. When admiiiistorod regularly for several 
nights, it promotes tho natural evacuation of the bowels^ ho tliat 
the quantity taken has to be decreased and eventually stopped. 
It has been found useful in cases of hiemorrhoids and in con¬ 
stipation of children as well as the aged. 


Description. Leaves 5—8, jugate,oval-lanceolate, tnptr- 

ing from tho middle towards the apex, from 1 tu 2 inches 
long, glabrous or scantily pubescent, pale or subglaucous, 
subsossile. Legume from 7 to 8 lines broad; with the base of 
the stylo distinctly prominent on its upper edge; seeds obovate- 
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diameter of tlio seed in transverse section. (Oliver.) 



tlielarge 


Chemical composition .—According to the researches of 
Lassaigne andFeneulle (1821 )j Bucheim andLundertnann (1850) 
and Kubly (1865), the active principle of senna leaves is 
cafhartiUj a combination of calhartic acid with one or more 
earthy bases. Cathartic acid has been shown to be formed of 
carbon, hydrogen, oxygen, nitrogen and sulphur; it is quite 
soluble in alcohol, but the salts are insoluble, hence the cathar- 
tin is prepared by precipitating an aqueous extract with a largo 
excess of rectified spirit. The active principle of Senna is, 
according to D. R. Stockmaff (1885) (Arch, fur exper, Pathol 
nnd Pharm* and Pharm. Journ. [3~\yXV.j 749,) a yellow colour¬ 
ing matter, not containing any nitrogen pr sulphur, and derived 
from a mixture o£ a derivative of anthracene with a colloid 
hydrate of carbon. Dr. Stockman obtained this substance by 
treating Senna leaves with alcohol acidulated with weak 
sulphuric acid, afterwards with hot alcohol; the result of this 
process was precipitated by hydrate of baryta. In the precipitate 
and in the filtered liquid cathartic acid is found, which is 
dissolved and slmken with ether, and the acid is then combined 
with baryta or lead. The liquid which contains tho active 
principle is evaporated after being treated with sulphuretted 
hydrogcua and the resulting product dried over sulphuric acid. 

A solution of this substance neutralised by carbonate of soda 
a'ul administered to rabbits produced a violent diarrhoea, in 
large dose.B it is poisonous; injected liypodermically or into the 
veins it produces no effect. (Arc/iiv. der, Phar.^ Journ de Phar. oi 


dv Chim.j 1886.) 


The sugar of Senna leaves was isolated by Kubly in 1865, 
and u xmad Caiharto-viannit* A. Seidel, 1885, has furiher oxa- 
miiiod this sub'^iianco, for which ho proposes tho name '' SennitP 
The most r.rktlsfactory proC''S?. for prop-iring this sugar v.iis })y 
eouceraratiug in va.euo the aqueous infusion of the leaves^ 
j)recir)it/i>iing mucilago and salts from the syrupy liquid by two 
vuln.me;-: of strong alcohol, filtA-ring, distilling uff the alcohcjb 
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tlio residue with water, digesting for 24 hours with 
oxide of lead, again evaporating in vacuo to a syrupy consistence, 
crystallizing upon flat plates over quicklime, which requires 
four or five weeks, and purifying by recrystallization from 
methyl alcohol and washing with absolute alcohol. Thus pre¬ 
pared sennit has the composition and forms colour¬ 

less microscopic hemiedric crystals of the rhombic system, 
mostly sphenoids with curved sides. It has a very sweet taste, 
melts at 183° C. (corrected 185’°6), and is soluble at the ordi¬ 
nary temperature (about 20°C.) in If parts of water, 450 of 
absolute alcohol, 48 of alcohol of 90 p. c., 82 of methyl alcohol, 
and about 10*500 parts of absolute ether. It is dexti'ogyrate, 
unfermentable, prevents the precipitation of copper and iron 
salts by alkalies, and does not reduce Fehling’s solution (even 
after boiling with acid), silver nitrate, or solutions of gold or 
platinum. By treatmQnt with*diluto nitric acid, it yields oxalic 
acid, but no mucic acid. On evaporating sennit with an excess 
of dilute nitric acid, a snow-white mass is left, which dissolves 
with an intense yellow or yellowish colour in sodium acetate; 
on the addition to the aminoniacal solution of a drop of barium 
chloride solution, a reddish brown precipitato is .produced, tho 
liquid gradually becomes rose-coloured, and on spontaneous 
evaporation leaves a raspberry red residue. Similar colorations 
are produced by strontium chloride, but the residue is in trans¬ 
mitted light rose-coloured, while in reflected light it is green, 
and has a metallic lu6ti*e. These characteristic colour reactions 
are at once produced in tho solution in sodium acetate men¬ 
tioned above. Inosit, quercit, and probably pinit, give a 
similar reaction; but notmannit, dulcit, glucose or saccharose. 
Compounds with calcium, barium and lead wore prepared; 
also an acotyl compound, .showing sennit to bo a peptatomio 
alcohol. {Amer. Jour, Pharnt,, Noi\, 1885; Boole of 

Pliarni.i 188G.) Two comparative experiments v !th s.euna 
pods by E. F. Saluion {Pharm. Jour?i,y (t’l. 18S9) 

showed that they are richer in cathavtin than vlio leaves, 
and arc practically free from the resins and volatile oil 
contained in them. 

G7 
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From tlie examination of the ash of some samples of Tiime- 
velly senna, Heisch reports that the average is 11‘85 per cent.; 
of this 2*43 parts are soluble in water, 8*6G are soluble in acid, 
and 0*26 are insoluble. This composition is very similar to that 
of the ash of Alexandrian senna leaves. 

It has been shown in a paper by C. L. Diehl (P/iarwi. 

March 1876), that senna leaves when treated with alcohol 
and dried, will give preparations, which while possessing the 
purgative qualities of the leaves, are tasteless and do not gripe. 

Cold water readily dissolves the cathartin from the pods, 
which it will not do from the leaf, owing to the impervious 
nature of its epidermis. 

Crmmerce .—The imports of Arabian Senna into Bombay for 
many years amounted to about 5,000 cwts. annually; half this 
quantity was re-exported. Value, Rs. 5 to 6 per cwt. It was 
brought from Jedda, Aden, and Zanzibar, but now it is hardly 
obtainable, having been driven out of the market by Tinnevelly 
Senna. 


Tinnevelly Senna is exported from Tuticorin, and the season 
for collecting the leaves extends from Juno to December. The 
exports during the last five years'were as follows :— 


Year. 

Poroign. 

British Ports 
in other 
Presidencies. 

British Ports 
within tho 
Presidency. 

Total. 

• 

Cwts. 

Value, 

Kb. 

Cwts. 

V»luc,' 
11;;. j 

Cwts. 

Value, 

Rs. 

Cwts. 

Volue, 

Us. 

1883-84 ... 
188^4-85 ... 
1885-8(3 ... 
1888-87 ... 
IS87-S3 ... 

8,460 
6,688 
0,5 < 5 
10,205 
17,422 

83,772 

83,404 

36,369 

1,30,808 

2,66,690 

1,682 

•K3G4 

2,5<i6 

2,911 

3,054 

16,313^ 

32,208 

3iL302 

Sl.'JOl 

|52,170 

; 139 

1 *” 

780 

10,151 
11,052 1 
12.801! 
1:!,11G 
21,378' 

1,00,116 

1,15.702 

69,151 

1,71,712 

3,18,869 

•- 

— 


-- 

' _ 1 

1 
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CASSIA OBOVATA, OoUad. 

Fig. — Ic.., i. 7o7; and Trim., L 89. Itiilian 

Sonna {I’Jny.), .Sen^ d’ lUdio (Z'V.). 
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.—Punjab, Sind, W. Peninsula. The herb. 

Vernacular. —Surati-sonamukbi (Guz.), Bbui-tarwar {Mar.)^ 
Nilavagai {Tam.) 

Description, Uses, &c. —This plant is the C. oUusa 
of Roxbui'gh. It is very common in many parts of India, but 
IS not cultivated. The whole plant-in seed is sometimes offered 
for sale in the bazar as country senna^ in contradistinction ta 
the senna which is in general use, and which was formerly 
imported from Arabia. C, ohovata is perennial, herbaceous, 
and diffuse; leaflets 4 to 6 pair, obovato obtuse, mucronate, 
glabrous; racemes axillary, few flowered, much shorter than 
the leaves; legumes lunate, broad, thin, obtuse;-valves crested 
at the seeds. It is used as a substitute for the official Senna, 
and is also iii Southern India applied to cure psoriasis and 
pityriasis. The following notice of it occurs in the Pharma- 
cogra’phia: —^‘This species was the first known to botanists, 
and was cultivated in Italy for medicinal use during the first 
half of the IGth century. Hence the term Italian senna used 
by Gerarde and others. It is more ^Yidely distributed in the 
Kile re^on than the other species, and is also found in India, 
and (naturalized) in the West Indies. Its leaflets (o^so pods) 
may occasionally be picked out of Alexandrian senna. It is 
called by the Arabs-senna taZadi (wild senna), and grows in 
the fields of durra {Sorghum) at Karnak and Luxor, and in the 
time of Ncctoux was held in such small esteem that it fetched 
but a quarter of the price of the scana ji^heli brought by the 
caravans of Nubia and the Bisbarriu Arabs. It is not now 
collected.^' 

Being very abundant in India it might occasionally be fouud 
useful as a substiiutc for officinal 8ouna. In tho earlier part of 
the season it is frequoutly fouud mixed with thoTiniu‘\ oily senna, 
and is known in Soutli Jaulia us the blunt leaf or jm glo senna. 

Chemical comiJosUtoiu —See Cassia aiigasilfoUa. 

Otl-r allied plants sometimes mod rnedicitiully in .tiKho r.re 

CyJiometra ramiflora, linn., vflticL bos purgative pro- 





perties, and the leaves of which, boiled in milk and mixed with’ 
honey, are used as an application to scaly cntaneons eruptions 
In Nepaul the leaves of Colutea nepalensis, Sims,, are 
used as a purgative. 


TAMARINDUS INDICA, Linn, 

Fig.— Bedd, FL Sylv.j t, 184; Bentl, and Trim,, i, 92. 

Tamarind tree {Bng,), Tamarinier de Tlnde (Fr.). The pulp, 
leaves and seeds. 

Hab .—Africa (?) Cultivated throughout the tropics. 

Vernacular, —Imlf, Amli (Ilind,, Onz.), Chintz (Mar.), 
Puliyam-pazham (Tam.), Tontul (Beng,), Chinta-pandu (Ttl), 
Hunase (Can.), 

History, Uses, &C. —There would appear to bo little 
doubt that the Tamarind tree is a native of some part of India, 
probably the South. It is found in a cultivated or semi-culti- 
vatod state almost everywhere, and the fruit, besides being an 
important article of diet, is valued by the Hindus as a refri¬ 
gerant, digestive, carminative and laxative, useful in febrile 
states of the system, costivoness, &c. The ashes of the burnt 
suber are used as an alkaline medicine in acidity of the urine 
and gonorrha 3 a, the pulp and also the leaves (puliyam-gali, 
Tam.), aro applied externally in tho form of a poultico to 
inflammatory swellings. 

Tho Sanskrit names of tho Tamarind are Tintidi and Amllka.. 
The word ^ Tamarind’ appears to bo derived from tho Arabic 
Taranr-Hindi (Indian date), audit was doubtless through the 
Arabians that a knowledge of the fruit passed during the 
Middle Ages into Europe, where, until' correctly described by 
G'arcia dn)i'tn, it was supposed to be produced by a kind of 
Ifidiau palm. 

"J'lic author of the'Makhzan-L-l-Ad wiya describes two kinds, 
vh., Llru red, sinalbaeodrd Guzi rat v adoty, and the c<unmon 
reddish browo Tho first is by hu' tho best. Waliomotan 







"^lysicians consider tlie pulp to be cardiacal, astringent and 
aperient, useful for cliocking bilious vomiting*, and for purging 
the system of bile and adust humours; when used as an 
aperient it should be given with a very small quantity of fluid. 
A gargle of Tamarind water is recommended in sore throat. 
The seeds are said to be a good astringent, boiled they are used 
as a poultice to boils, pounded with water they are applied to 
the crown of the head in cough and relaxation of the uvula. 
The leaves ^rushed with water and expressed yield an acid 
fluid, which is said to be useful in bilious fever, and scalding 
of the iirino ^ made into a poultice they are applied to reduce 
inflammatory swellings and to relieve pain. A poultice of the 
fldw^ers is used in inflammatory affections of the conjunctiva; 
their juice is given internally for bleeding piles. The bark is 
considered to have astringent and tonic properties. (Makhzan^ 
eUAdtviya,) The natives consider the acid exhalations of the 
Tamarind tree to be injurious to health, and it is stated that 
the cloth of tents allowed to remain long under the trees 
becomes rotten. Plants also are said not to grow under them, 
but this is not universally the case, as. we have often seen fine 
crops of Andrografliis paniculata and other shade loving plants 
growing under Tamarind trees. Mr. J. G. Prebble has bronglit 
to our notice a peculiar exudation from an old tamarind tree. 
It consists almost entirely of oxalate of calcium, and flows from 
the tree in a liquid or syrupy state, but afterwards dries into 
' white crystalline masses. 

Bescription ,—The fruit isau oblong orlincar-obloug, slightly 
compressed, curved, or nearly straight, pendulous loguino, of 
the thickness of the finger, and 8 to 6 iuches in length, sup¬ 
ported by a woody stalk. It has a thin but hard and brittle 
outer shell or epicarp, which does not split into valves, or 
exhibit any very evident sutures. Within the opicarp is a firm, 
acid juicy pulp, on tho surface of which aud starting from the 
stalk aiG strong woody ramilying nerves; one of the.se extends 
along the dorsal (or concave) edge, two oth ;rfl either .jide 
of tho ventral (or convex) edge, while between, these two there; 
are usually 2 to 3, or 4 less regular and more iicrve.H, 
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all running towards the apox and throwing out branching 
filaments. The, seeds, 4 to 12 in number, are each enclosed 
in a tough, membranous cell (endocarp), surrounded by the 
pulp (sarcocarp). They are flattened, and of irregular outline, 
being roundish ovate, or obtusely four-sided, about C-lOth 
of an inch long by 3-1 Obh thick, with the edge broadly keeled 
or more often slightly furrowed. The testa is of a rich brown, 
marked on the flat sides of the seed by a large scar or areole, 
of rather duller polish than the surrounding poi^^-^ion, which 
is somewhat radially striated. The seed is exalbuminous, 
with thick hard cotyledons, a short straight included radicle’ 
and a plumule in which tlie pinnation of the leaves is easily 
perceptible. {PJiarmacograjohia.) The Indian commercial 
article forms a firm, black, sticky mass; with the pulp are 
mixed seeds, fibres and small fragments of the shell; it is 
usually salted. For pharmaceutical purposes it should be free 
from salt. 


MiQroscopic structure .—^Tamarind pulp consists of thin-walled 

colls; amongst them may bo scon crystals, which aro probably 

acid tartrate of potash. 

Chemical composition .—According to Fluckiger and Hanbury 
•water extracts from uuswootened Tamarinds, sugar together 
with acetic, tartaric, and citric acids, the acids bciug combined 
for the most part with potash. The neutralized solution 
reduces alkaline cupric tartrate after a while without heat, 
and therefore probably contains grape sugar. On ovapox'ation, 
cr(!am of tartar nnd sugar crystallize out. In East Indian 
TmiuiriiMln acid in in but Binivll fjuantity. No 

pcouliar principle to which the laxative action of Tamariiiils 
can bo attributed is, known. The fruit pulp diffused in water 
forms a thick tremulous somewhat glutinous aud turbid lifjuid 
owing t'* tho presence of pectin. The testa of the seeds 
abounds in tauniii, and after loug boiling can be separated, 
leaving tho cotyledons soft. The hitter have a bland niucila- 
giiiuua taste. l>L*auut suites that the seeds contain 20 per gojit. 
of a IhieLly tluld oil with an odour of liiistcJ, aud clusires it witli 
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tliG non-drying oils. By expression from tlie dry seeds we 
were unable to obtain any oil^ and* by solvents the yield was 
only 3-9 per cent. Tho oil possessed greater siccative pro¬ 
perties than boiled linseed oil. 

C. Mueller has examined nine samples of East Indian 
Tamarinds with tho following results : — 


Seeds. 

Pulp free from aecds. 

Dry pulp. 

Water. 

Insol. 

Pot. i 
Bitart. 

Tart j Citric, 
acid. acid 

Pot. 

Bitart. 

Tartaric 

acid. 

TIigheat"/» 38’0 ...•. 

30-81 

20-2 

6*01 

8--80 1 3'95 

8-25 

12-25 

Lo\voHt % 1'5 . 

21 02 

]2>2 

4-00 

5-29 1 0-04 

r.-2l 

0*77 

Average Vo 131) . 

27-00 

10 2 

5-27 

0-03 1 2-20 

7-20 

9*09 


He found very small quantities of malic acid, which were 
calculated as citric acid.— (Fharm, CeyitmlhaUe, 1882, Nos. 49 
and 50.) 


Commerce .—Largo quantities of Tamarinds ai’e shipped 
to Persia and other northern countries. Some go to Europe, 
where they aro used for pharmaceutical purposes. The red 
kind from Girzerut is most esteemed, and is worth Its, 50 per 
kandy of 7 cwts. Some of tho inferior hinds are not worth 
more than Rs. 20. 

The pul)) is prepared for tho market by removing the seeds 
and epicavp by hand; tho pulpy portion is then usually mixed 
wMtli about 10 per cent, of salt and trodden into a moss with 

the naked feet; there uro bO\c‘riil qualiileH in tJio miiiLet, the 

chief diffcreuco ])eiug in the amount of eare which lias been 
tiikon in preparing thorn, the berst is froo frum tibre and hu.sk, 
the worst contaijes both as well os the seeds. Careful Iioiuo- 
kcepers prepare tlicn'r own pulp, and expose it for a w rek to 
tho sun and dew to ripen it. 

I’amarinil fiC'ods arc univov.^ally esdcii by tho nut iven; f ]]cy 
nro lir.'iit roasted and soaked to renu-vo the outer Fkin, then 
boiled or fried, when they bocomo tolerably palatable. In the 
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raw state they are used by the poor as an astriiigeut njas- 
ticatory like botelout. A* size rnade from the seeds is used as 
a dressing to country-made blankets. 


BAUHINIA VARIEGATA, LUn: 

Fig .—Rheedef Hod. Mai i., 

Hab. —India. The bark. 

Vernacular —Kachn^Jr (HwZ.), Kanchana (Mar.), Kanchan 
(Beng.), Kanchivala (Gan.) 

History, Uses, &C.—There are two varieties of this 
Bauhinia. The flowers of the one are purple, or deep rose- 
coloured, and of the other white, yellow and green; both are 
noticed in the Bhavaprakdsa under the names of Kovidara and 
Kanchanara, and are said to have similar properties, the bark 
being described as alterative, tonic, astringent and useful in 
scrofula, skin diseases, and ulcers. Chakradatta recommends 
the bark of the first variety in scrofulous enlargements .of tho 
cervical glands, and directs it to be given in emulsion with 
rice-water and gingor. Seirangadhara also recommends it for 
a similar purpose, and prescribes it in combination with gng- 
gulu (gum-resin of Boswellia serrata), myrobalans, and a 
number of aromatics. In tho Concan the juice of the fresh 
bark with the juice of the flowers of Strohilanthcs ciirata, 10 
tolas of each, is given as an expectorant, and the bark is used 
with ginger as an internal remedy for scrofula. Under tho 
name Kachnar, the author of tho Makhzan describes tho bark 
as astringent, attenuant and tonic. Tie say.s it is used to'chcck 
diarrhoea, to remove intestinal worms, and prevent tho de- 
coinpo.sition of tho blood and humours; on this account it is 
useful in leprosy and scrofula. A gargle made from tho baidc 
with the addition of Akukia (extnict of Acacia pods) and 
Pomegranate flowers is nieniionod a.s a remedy in salivation 
and throat, and a dccocllon of tho bud : in cough, bleed¬ 
ing })ilc.s, hicmaturia and inenorrhagiiu 
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iption .—The bark is grey, tolerably smooth, compact, 
fracture granular, reddisb brown, the external surface is 
covered tliickly with little elliptic warts of a darker colour than 
the rest of the bark, the internal surface is white. The taste 
is feebly astringent; microscopic examination discovers nothing 
characteristic. 

The juice of the fresh leaves of B. racemosa, Lam. Hook. 
Ic.j t, l4.A;Bedd. FL Sylv.j t, 182, mixed with black pepper, 
is applied tc the head in fever attended with headache. This 
tree is known by the Sanskrit names of Apata and Vana-raja, 
and its leaves are worshipped and distributed as gold at the 
Dasnra festival. The bark is highly astringent, and is adminis¬ 
tered by the natives in chronic dysentery and diarrhoea. A 
dry extract made from it very closely resembles kino in ap¬ 
pearance and properties; it occurs in purplish red fragments, 
soluble in water, and only partially in spirit. In Pudukota, 
wliero the tree is called Kattathi, the leaves with onions are 
given for diarrhoea. Several of the Bauhinias yield a partially 
soluble gum, which is known as Sem or Semla gum. The 
young buds of Bauhinia tomentosa, Linn., Bot, Mag., 


t. 5560; Rhecde Uort. Mai. i., t. 35, Sampage (Can.), are said 
by Ainslie to be prescribed by native practitioners in Southern 
India in dysenteric affections ; they are mildly astringent. 
According to Rheede, a decoction of tho roOt-bark is adminis¬ 
tered on tho Malabar Coast in cases in which the liver is in¬ 
flamed. 


Chemical composition .—Tho kino, prepared from tho bark 
of B. racemosa, w^as practically soluble in 'water with a rod 
colour, and afforded to ether one per cent, of crysh lline 
pyrocatechin. About lialf llio drug consists of tannic acid 
giving a dirty green precipitate with ferric salts; when thrown 
down by neutral lead acotato tho procipitato holds 35 per cent, 
of PbO, and tho basic s;ilt 55 per cent. Shaken up in powder 
with roef itiod spirit, about 7 per cent, of exLract wa ^ ubtubicd 
ausw^ering to glucose; while by treatiug the fdtndo from the 
lead compound witli hydrogen sulphide and fiUt rlng, nr, iniicli 
as 17 per cent, of glucose was separated. Tlic laig'? ann»ui»j 
08 
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(3 3*3 per cent.) and causticity of the asli point to the fact 
that, different to other kinos, much of the tannic acid is in 
combination. 


MIMOSA PUDICA, Linn. 

Fig.— But. Rep., t. 544. Sensitive plant [Eng.), Sensitive 
commune [Er.) 

Hab • —Hotter parts of India, probably introduced from 
Tropical America. 

Vernacular. —Lajalii Lajak (Beng.), Lajri {Mar.), 

Total-vadi (Tam.), Mudugudavare (Can.), 

History, Uses, &C.—“A native of Brazillong naturalized 
in India, and called in Sanskrit Khadiri and Anjalikarika, i.e., 
joining the hands in worship or prayer. Mir Muhammad 
Husain states that it is much valued as a medicine by the 
Indians, and is considered to'be resolvent, alterative, and use¬ 
ful in diseases arising from corrupted blood and bile. Tho 
juice is also applied externally to fistulous sores. Ho says that- 
at tho time of the Balchad Nahshatra, the Indian Mahometans 
resort to the places where the plant grows, wash, and offer 
Bomo sweets and burn incense; they then gather the plant, 
taking care that tho shadow of tho gatlu.Tcr docs not fall upon 
it, and dry it in tho shado : when the moon is again in llio 
same Naksluitra, they powder it and mix about four grains 
with cow's milk, and say the following mantra seven times 
before they take it :— 

The medicine is taki^n every day for three weeks in the same 
manner,—in the first week all bilious diseases and fevers are 
Bupposo<l to 1)0 cured, in tho second piles, jaundice, Ac., and 
in the third leprosy, scabs and pox. 

* This muiara nppeurs to be a farrago of Arabic, Pcriiiau and Sanskrit of 
doubtful uicnuing. 
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Ainslie, noticing its use in Southern India, says:—A decoc¬ 
tion of the root of this plant is cousidered on the Malabar.Coast 
to bo useful in gravellish complaints. The Vy tians of the Coro- 
ttiaudel side of India prescribe the leaves and root in cases of 
piles and fistula : the first are given in powder, in a little milk, 
to the quantity of two pagodas' weight or more during the day/' 
hid, II., 432.) In the Concan the leaves are rubbed into 
a paste and applied to hydrocele ; and their juice with an equal 
quantity of hprse's urine is made into an anjaii which is used to 
remove films of the conjunctiva by setting up an artificial 
iiifianimatiou. In what is called crached pot cough by the natives, 
the root is directed to be gathered on Sunday, wrapped in 
Bhojpatra (bark of Befida Bkojpatra), and tied with a string 
made of silk of five different colours; this packet is to be kept 
in the sun and tied upon the patient’s neck at ebb tide. 

This is the commonest kind of sensitive plant, and is too 
well known to require description; it has an acid and pungent 
taste; the root is fibrous. 

Theophrastus (IT. P. IV. 3.) mentions a sensitive plant called 
vXrjfia with pinnate leaves and spinous brandies of which ho says 

fjv tls u(l)r]Tai tcov K\ovi(oVy ra (fruWttf coo’jrep a(^avaLVopL€V(X o’vp.TmtTaiy €iTa 
p^ra Tiua xpovou am^ic£orK€i Kai 

Ghcmical composition. —The tapering thin roots of AL pudica 
contain 10 percent, of tannin of such a nature as to form a 
good black ink with salts of iron. The ash of the roots amounts 
to 5‘5 per cent. 

ENTADA SCANDENS, Bentk. 

Fig Schej)\ in Nat. Tijdschr, Ned. hid. xxccii,, 99, t. 
10 — 18 . Ehccdi', Hort. Mai. viH.i t. 32—31; ix., t, 77. 

Entada pursmtha. 

Hab. —Cosmopolitan in the tropics. The S0eik% 

V>r/mrwZar.—Garambi, Gardul (Mar.), Gila-gadi 
Parin-kaka-viilly (Mul), Suvali-amli (Gar.), Paugra ?), 

lukdokhyen (Lipcha ); the seeds, Pilpdpra (Ga^.), Gila 
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Description, Uses, &c.— The plant is a gigantic 
climbing shrub, remarkable for its legumes, which are several 
feet long, 4 to 5 inches broad ; and surrounded with a thick, 
very firm, polished entire rim, wdiich is found to remain like a 
picture-frame when the less durable jointed body of the legume 
has disappeared. The joints arc 10 to 30, one-seeded, ligneous, 
swelled in the centre, transversely furrowed, greenish ash- 
colour when ripe. The seeds are more or less heart-shaped, 
flattened, about 2 inches in diameter, with a shining brown 
testa, which is 1-1 6th of an inch thick, and very tough and 
horny. It encloses two large, equal cotyledons which adliere 
to it. The radicle is patelliform, and lodged at the iiinbilicus 
of the seed. Tbo substlRice of the cotyledons is white and 
insipid. When a thin section is cut and a drop of water placed 
upon it, the water immediately becomes milky, and the opacity 
of the section is much diminished. Under the microscope this 
is seen to bo duo to the escape of oil globules and granular 
matter from their containing cells. The properties of the seeds 
do not appear to have been tested in European practice; among 
the natives they have the reputation of being emetic, and a 
paste prepared from tliein is applied to glandular swellings. 
Ualzell and Gibson {Bombay Flora, Part I., p. 81), say:— 
An infusion of the spongy fibres of the trunk is used with 
advantage for various affections of the skin in tlio*Phili[)pinoH, 
where it is called ^Gogo’ (Adams) j the seeds are eaten roasted 
in Soonda,” Ilorsfield in his list of Javanese plants states 
that this plant is used as an emetic by the Javanese, but he does 
not say which part of the plant is employed. Ainalio notices it 
uTider its Javanese name of Gandoo, and remarks that it is tho 
Maliapus-woela of the Cingalese, and the Faba marina of liurn- 
phius. The Eepchas aud other hill tribes uso tho seeds as a 
soap to wash tlu'ir hair, and as a food after they have been 
roasted and soaked in water. 

Chemical composition ,—Tlio seeds have been examined by 
Moss (l>j87), who found 7*03 per. cent, of a neutral, tui’bid, 
pale yellow, viscid oil, which was not rondcred clear by heat. 
(Hnuiut gives tho yield at about 30 per cent.) 
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Alcohol extracted 4*0 of a reddish gutumy hygroscopic 
extract^ chloroform 0*435 of a pale yellow hygroscopic extract. 
Neither of these extracts yielded any alkaloid or glucoside, 
nor did a proof-spirit extract, or the extracts of the integu¬ 
ments, but an aqueous extract gave evidence of the presence 
of sapouiu. {Pharni* Joiorn.j Sept* 17tli, 1887.) 

ACACIA, Several species. 

Fig. — Bentl and Trim., t. 91—95. Gum Ar.abic {Ung.), 
Goramo A.rabique (Fv.). From African and Arabian, acacias. 

Vernacular .—Gum Arabic, Maswai-gond, Maklai-gond 
{Bomb.). 

Extract of tbe pods, Ikakia {Ind., Arab.). 

History, U ses, &C. —There appears to be no mention of 
gum Arabic in Sanskrit -works. It was known from a very 
early date in Egypt as Kami. Dioscorides calls it in 
his chapter ntin aKacias. Pliny mentions Gummi several times.* 
Arabic and Persian writers describe it niidor the name of 
Samgh-i-Arabi. The author of tho Makhzan gives the follow- 
inn description of what it ought to bo:—“Tho gum of tho 
tree called Ammughilun or Mughilan (Acacia) of a yellowish, 
white colour, shining, and perfectly solnblo in water, forming a 
clear sticky solution.” Gum is used medicinally by tho Ma¬ 
hometans, who consider it to be pectoral, strengthening, and 
emollient. An account of the history of gum in Europe, and 
its production in Northern Africa will bo found in tho Pharma- 
cographla. Tho gum Arabic of Bombay, known in Europona 
commerce as East India gnm, is an imported article, and is 
brought from Aden and tho Bed Sea ports, no part of it being 
tho produco of India. Two kinds aro mot with in that nia rkot, 
vir.., “ M'lldai,'' in largo round tears or vermicular pieces, 
white, yellow, or reddish, much like gum Senegal, but more 
fissured, (it derives its name from the port of klakalla), and 
“ Maswai," in angukar fragments and vermicular pieces, ds- 
■ ^ 24 , friTo;; ~ 
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Rured; white, yellow or reddish, which derives its name from 
the port of Massowa. Both of these are good soluble gums, 
and if carefully sorted not much inferior to Kordofau gum. 
Both are exported to Europe, and form the East Indian gum 
of commerce. About 15,000 cwts. of these gums were annually 
imported into Bombay, but since the war in the Soudan tlie 
imports have much decreased. 

Akakia, according to the best Arabic and Persian autho¬ 
rities, is an extract prepared from the juice of the Karaz. This 
is the fruit of the Acacia nilotica of Delile [FL JEgyi^t,, t, 0G3), 
the Acacia vera of Vesling {CEgypt., p, 9, Icon), and is called 
by the Egyptians Saiit^J 

It is the oKavdo^ of Theophrastus (hi., 4 ; iv., 3 ; vi., 1) and 
the Acanthus of Virgil, who speaks of “ baccas semper fron- 
dentis acanthi in allusion to the globular inflorescence 
(Georg, ii., 119). 

Pliny (21, 67) says that ‘‘the juice is left to thicken in tlio 
pods, which aro stooped in rain water for the purpose, and 
then pounded in a mortar; after which the juice is extracted 
by means of presses. It is then driod in the sun, and when 
dry divided into tablets.^^ It is considered to be cold and dry, 
astringCMit^ styptic, and tonic, and is used internally and locally 
in relaxed conditions of the mucous membranes, also as a 
collyrium in purulent conjunctivitis and chronic congestion of 
the vessels of the conjunctiva. Applied as a lotion it is said 
to improve the complexion. With white of egg it is a good 
application to burns and scalds, powdered it arrests heemor- 
rhage; in short, it is used in all cases in which an astringent 
is indicated. 

Description. —It is heavy, hard, and has an agreeable 
odour, small fragments held between the eye and the light 
should bo of a botblo-green colour, but some samples have a 
reddish tinge like the glass of which hock-bottles are made ; 
wlmn seen iu bulk ii- appears black. The taste is sweet, 
aslringenb and mucilaginous. Placed in celd w'atcr it soon 
diaiiitegrates, forming a mucilage iu which floats a quantity 
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of olive-green or brownisli-green matter; after filtration the 
mucilage is similar in colour to that of gum arable. 


Commerce .—Akiikia is imported from the Red Sea ports^ and. 
is kept bj all Mahometau druggists; it occurs in bladders oon- 
taiuing 5 to G ounces each, ^ 


Chemical composition of Gum .—The Isevorotatory gums are 
principally potassium, magnesium, and calcium salts of arabic 
or allied acids; they contain from 12 to 18 per cent, water, and 
yield 2'7 to 3*0 per cent, of ash consisting almost wholly of 
carl)onate*s of these metals. Arabic acids (CO’*) has 
been isolated from the so-called East Indian gum. [0^Sullivan.) 
For the method of preparing it see {WatVs Diet, of Cliem. by 
Morleij and Muir, ii., 295.) When slowly dried out of syrupy 
solutions, on glass plates, it is a brittle, transparent, colourless, 
glassy body, soluble in water. During desiccation, especially 
if a little mineral acid bo present, the acid is frequently con¬ 
verted into the meta modification. Solutions of arabic acid 
are strongly acid to litmus paper, and have a sharp acid taste ; 
they completely neutralise solutions of the alkalies and alkaline 
earths, and decompose carbonates. The salts of the alkaline 
earths are precipitated out of solution by alcohol; those of the 
alkalies are not precipitated under the same conditions, but 
yield peculiar milky or opalescent solutions from which arabic 
acid, with some of the alkaline salt, is precipitated on the 
addition of stronger acids. Ba SO\ PbS, and other sulphides, 
and some hydrates precipitated in solutions of arabic acid, can¬ 
not be filtered out, but pass, in greater part, through the filter. 
Cum arabic prevents the precipitation of the alkaloids by 
phosphouiolybdic acid, potassiuin-mercury iodide and tannin. 
[Lefurt et Thibault.) These are properties common to all the 
gum acids. The deiiuing characters of arabic acid are its 
optical activity, viz. [a] j= - 26° to 28°, for solutiojia contaiu- 
ing 5 to 6 grams tlrv substance iu 100 c.c., and I lie ouinposition 
of its neutral barinni and calcium salts ; in tin,, dry f taUs, tbo 
former contains O-O por cent. BaO and the lattn 2-28 per cent, 
of CaO. (U SutliidiL.) (Solid gum roasted ^ ith oxalic acid 
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ftcid {Fremy) -, this is dissolved by soIutioBS 
ot the alkalies and alkaline earths with the reproduction of 
arable acid. [Rhem. in Ding. Pol. Journ. 216, 630.) Gum even 
m small quantities injected into the blood diminishes the elimina¬ 
tion of urine j largo doses completely stop the secretion, with a 
parked increase of blood pressure (Richet et Montard-Martin, 
Rend. 90, 88.) Gums vary much in the character of 
10 so utions they yield, some give a tliin syrupy solution, 
others a thick and jelly-like one; this is due to the vniying 
proportion of the acid natorally converted into the meta modi- 
ication—the gums whieff yield the thinnest solution are thoso 
winch contain the greatest amount of ash. Gums from the 
same source have not always tho same optical activity. (Watt’s 
JJiel. of Ch. by Morley and Muir, ii., 29G.) 

Substitutes foe Gum Acacia. 

Wo are indebted to Mr. J. G. Prehblo of Bombay for tho 
following 

The exports of Indian gums for use as substitutes for gum 
arabic, have during the last few years obtained considerable 
proportions, and there is every probability of a steady increase 
duo to the improvements in commnnication between the ports 
and the interior of the country, and the supplies promise to rival 
la tho near future tho largo exports of gum from Senogamhia. 
1 ho gums here described include tho majority and tho most 
important of those known to bo yielded by Indian trees; and 
most of tliem have been personally collected by tlie writer; a 

few h.ave been kindly forwarded by Mr. Duthie of Saharanpur 

.^d some by Mr. Cameron of tho Lai Bagh, Bangalore. 

oar y all the gums have been examined under tho microscope, 
an in connection with this subject some account slienld 
perhaps bo given of tho recent interesting rescarchea of Bei- 
j-ilhck and Wiosucr, All gums wero formerly supposed to bo 
the dried mumlagiuous sap secreted by a natural or physiolo- 
gK-al process 1,1 Uio life of tho plants yielding them. It was 
tir h clearly shown by 7 ', [old, that, in tho case of tragaeanth, 

1 10 gum is produced by a metamorphosis of the cell membraiio. 
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tliat it is not merely the dried secretions of tlie plant. 
The investigations of other observers also demonstrated that 
cherry and some other gums were formed by a similar process, 
but no information was obtained of the causes which led to 
these metamorphoses. The observations of Beijerinck and of 
Wiesner, however, point to the conclusion that in at least 
several instances gum is formed by a pathological process 
brought about by the influence of a fungus, or of a peculiar 
ferment allied to diastase and termed by Wiesner a diastatic 
enzyme,’’ but differing from the ordinary members of the 
group in that, whilst it converts starch into dextrine, it pro¬ 
duces no sugar reducing Trommer’s reagent. The diastatic 
character of the gum was inferred from its behaviour 
limiting or preventing the iodine reaction on starch dough 




. ^ 

in 


Beijerinck found that by inserting a portion of gum under the 
edge of a wound in the bark, the formation of gum was induced. 
The observation that heated or long boiled pieces of gum 
would not produce this effect, and that woumls made in the 
bark did not produce gum unless a portion was first introduced 
into it, led him to suppose that the formation of gum was duo 
to the presence of bacteria or othor living organisms. Oil 
microscopical investigation it was found that only Hioso pieces 
of gum that contained spores of a highly organised fungus 
belonging to the Ascomycetes, had the power of conveying the 
gum disease or gummosis. The fungus producing the guni- 
mosis of species of acacia of Africa has been named riros}>rra 
(jinrimiparayOndomans, Another fungus, Oorijiunivi Bcija inrlcLi 
causes the gummosis of the Amygdala). Beijerinck believes that 
the fungus produces a fluid of the nature of a ferment, which 
penetrates the adjacent structures, since the disof so extends 
beyond the parts in which any trace of the fuugus can ho 


detected. This ferment ho ))oUev(\s to ajct ilu cell vvciks, 
starch granules, aud other constituents of the cells, trans* 
forming them into gum, and* even changing inio gum i ii(‘ • 
fungus itself. In all the gums examined by the writer, fungus 
apores were observed, aud in many cases gohidirl fu nu umi 
* Phai' :, 3-14-OGl and 3'lG uCQ. 
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liypLfc. These prpnidial forms and hypliee vary considerably 
in the same genera. The hyphee and gonidia found in the gnm 
of Acacia modesta from the Punjab differ 'in shape and size 
from the same forms observed in Acacia Farnesiana from 
Bombay, and the forms occasionally met with in Acacia arahicoj 
differ from both. It seems therefore improbable that only one 
species of fungus produces the guramo&is in tho tribe acacia as 
stated by the above observers. That gum has tho power of 
converting starch into dextrine, is readily proved by its action 
on starch paste, but th®^ statement of Wiesner that whilst- it 
converts starch into dextrine, it produces no sugar reducing 
TrommePs reagent, I am unable to cohGrm. In several 
experiments performed mth different gums, a reducing sugar 
was in every instance abundantly produced, and it is probable 
that the action of gum on starch is similar to that of diastase, 
when the hydration products arc dextrine and maltose, tho 
proportions of which vary according to the conditions of tho 
experiment,.especially as regards the temperature employed. 
"With the aid of iodine the gradations in the transformation or 
hydration of the starch may be. easily followed. When the 
gum and starch paste has been standing a short time, iodino 
gives a blue or violet coloration, after a. longer pOriod some 
shade of crimson, the crythrbdextriiie of Gruber, and finally 
tho mixture ceases to give any reaction when the conversion 
of the starch is then complete. Gum which is permeated with 
fungus, as tliat derived from Acacia Farnesiana, has a more 
rupiil action on tho starch paste than a gum free or nearly so 
from fungus as that from Anogeissns latifolia. Acacia 
ntrMiatia gum will convert it;^ own weight of starch, mado 
into ])aste, in two or three days at the ordinary tomperature of 
Buir.hay, about 80° F. At a higher temperature tho trans¬ 
formation is fjuicker. 


With regitrd to tho behaviour of gumn to reagents, too 
imu’h relirtnce must not be jdacud upon the reactions, as gums 
finirv v1k‘ hienc tree edleu give dllTerent rosulf^. It is believed, 
thai. lluy r/ill (ffkai furnish usi ful indicutie-ns of thu 
sour- 'j of !i gum, taken in coujiniefiou with tlicir ))hyaical ant| 
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etimes microscopical cliaracters. The reagents employed 
are those which have been found most useful for comparative 
purposes. All the gums, with the exception of the paler 


samples of Acacia arahica, and a gum said to bo ^delded by 
Acacia loucophhca, aro gelatinized by basic acetate of lead. 

Gums or so-called gums from the following plants have 
been examined : — 


Feronia Elephantum. —The gum occurs in small, 
irregular or rounded tears, varying in coloui* from reddisli brown 
to pale yellow or colourless. The paler samples dissolved in 
water form a thick^ tasteless and colourless mucilage. Tbo 
solution is precipitated by both neutral and basic acetate of 
lead and by ferric chloride, but not by borax. This is one of 
the most valuable of the Indian gums, and is a good substitute 
for gum arabic. 

Marmelos. —A small sample of this gum received 
from Saharanpur was in reddi.^h brown, transparent angular 
fragments. It is quite insoluble in watci\ but dissolves in 
strong .alcoliol; it is therefore a resin. A small quaiitiry of 
exudation collected from ‘a tree in Bombay was also a resin. 
Tho solution in alcohol is of a yellow colour with a greenish 
fluorescence. 


Melia Azadirachta. —The gum occurs in largo tears, 
cracked and fissured on tbo surface, or in vermiform or stalaeti- 
form pieces of a pale yellow or amber colour, readily dissolving 
in water, forming a good, pale-coloured mucilage. The solution 
is gelatinized by ferric chloride and basic acetate of lead, but 
not by borax or neutral acetato of lead. 

Cedrela Toona.— -Some gum gatliorod from a tree on 
the ^^ilgiri^' was in trcvispareui stalactiform iiiaBsi s of a 
yellowish l)rown coh»ur, end smooth and polished cri tho 
It forms a thick mucilago with a larg^e volume of water. Tl^o 
luiioilugo is gelatiuii^od by basi: ac o'ateof lead, but i ui'aff ; L- 
od oy the f .i r lo oliloMc or bov^x. After 

keeping tho gam about o year aud again treoliiig with wutt:r it 
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was found to be mucli less soluble, the gum swelling into a 
gelatinous mass. 

Swietenia Mahagoni yields a gum that often runs 
down the side of the tree, drying up into brittle, white, shining 
fragments, which however become yellow on keeping. It 
dissolves readily in water, forming a we^k dark-coloured 
mucilage, which freely reduces Fehlrng’s solution ; is precipi¬ 
tated by acetate of lead, gelatinized by the basic acetate and by 
ferric chloride, but not by boras. 

Chloroxylon SwiStenia. —A sample of this gum 
received from Bangalore was in dark reddish-brown tears and 
stalactiform pieces. It swelled up in water, forming a gelatinous 
mass, hardly any dissolving.* 

Anacardium occidentale yields large quantities 0 ^’ 
gum, mostly in stalactiform masses, varying in colour from 
yellow to deep reddish brown. It dissolves readily in water, 
but forms a slightly glairy, more or l6/?s turbid mucilage. 
The turbidity is due to the presence of a small quantity of a 
yidlowish oily body, which may be detected under the micro¬ 
scope. It is probably the occurrence of this oil in the gum that 
rcmders.it obnoxious fo insects. A raucilago of the yellowish 
gum is unaffected by neutral acetate of lead,perchlorido of iron, 
bichromate of potash, molybdate of ammonia or borax, but it 
Ycry freely reduces Fehling’s solution, and is gelatinized by 
basic acetate of lead. The mucilage of the dark reddish brown 
gum is blackened by bichromate of potash and by ferric 
chloride, but is not gelatinized. It is precipitated by,molybdate 
of ammonia. 

Odina Wodier yields an abundant supply of gum in 
iai. xj tears and Btalactiforra UKiBses, of white, yellow or ambor 
colour; brittle and friable from tlio presenco of numerous 
iniiiulo cracks. With water it forms a glairy mucilage, which 
ib turbid from the presence of a small ((tinntity of oil recogniz- 

A from anotlur Rouroii wjis niore solu))le (bee p. 33t^), but the 

holutuin laid i<enrccly any adhesive power. 









LEGUMINOS^. 


able under the microscope. The mucilage slightly reduces 
Fehling^s solution, is gelatinized by basic acetate of lead and 
ferric chloridej but not by neutral acetate of lead nor by 
borax. 


Spondias mangifera. —The gum exudes in stalactiform 
pieces of a yellowish or reddish-brown colour and with a smooth 
shining surface. It forms a gelatinous mucilage with a large 
volume of water. The mucilage is precipitated by acetate of 
lead, gelatinized by the basic acetate and by ferric chloride, but 
not by borax. 

Poi-nciana regia yields a gum in irregular granular or 
warty tears of a yellowish or reddish brown colour soluble in 
water, forming a thick opalescent mucilage. The solution is 
gelatinized by basic acetate of lead and ferric chloride, but not 
by the neutral acetate nor by borax. Fehling^s solution is 
slightly reduced. The gum contains a large quantity of oxalate 
of lime. The surface of some of the tears is of an opaque 
yellow colour; this portion consists largely of beautiful splimro- 
crystals of oxalate of lime, closely resembling information the 
sphmro-crystals of inulin. On moistening this gum witli water 
a cloud of small crystals often separates, and the sphmro-crystals 
attempt to arrange themselves into bundles of acicular crystals. 

Bauhinia purpurea yields an inferior gum tint 
swells up in water, forming a gelatinous mass, very littlo 
dissolving. 

Bauhinia variegata. —A sample of the gum received 
from J3angalore was in irregular broken tears of an amber 
colour, but distinctly opalescent. It is not completely solubh' 
in water, but forms a milky mucilngc' duo to the presence el' 
starch. Exumiued under the microscope the st: rch is seen to 
bo oonqioscd of round granules, Home of which arc fused together 
into masses. Many of the granules do not give a. well dolined 
cross with polarized light, and ap{>ear to be worn and degraded. 
Tiirou-celled cosk'Shaped gouidia with a hyaline ox^remily, and 
Bpluero-crystals of oxalate of lime are albo met with. 
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Prosopis spicigera. — The gum, which is imusnally 
friable, occurs in small angular fragments of a yellowish colour, 
more or less deep^ sometimes in large o\roid tears about two 
inches long, of an amber colour internally, but having a frosted • 
or candied appearance externally from tlie presence of numerous 
minute cracks which cause the tears to crumble under pressure. 
With water it forms a rather dark coloured tasteless mucilage 
' of about the same viscosity as gum arabic. Tho solution is 

V precipitated by tho normal acetate of lead and gelatinized by 

the basic acetate, also b^ferine chloride, borax and alkaline 
silicates. It rather freely reduces Fchling's solution. This is 
a valuable gum, and appears to resem])le, except in its behavi¬ 
our to reagents, tho Mezquite gum of Mexico and Texas, which 
is now coming into use in America. 

Acacia Farnesiana yields gum freely in the form of 
spheroidal tears and stalactiform masses ranging iii colour 
from pale yellow to dark-reddish brown. The gum collected 
in tho neighbourhood of Bombay and at Poona in the Deccan 
is only slightly soluble. On stirring up with water it partially 
dissolves, but after remaining a short tim(3 undisturbed it 
gelatinizes. The strained mucilage is precipitated or gelatir 
iiized by neutral and basic acetate of load, perchloride of iron, 
and silicate of.soda, but not by borax. It slightly reduces 
Fehling^s solution. 

Under a liigh power of the microscope, the gum is seen to 
bo thickly inttjrwoven with the minute hyphie and fructifica¬ 
tions of a fungus probably belonging to the Ascornycetes. 
Tlic fungus is composed of a brown parenchyma containing 
oil globules, and bearing oval-shaped gonidia dividetl into two 
cello by a transverse septum. The gonidia are supported on 
liy iliac atoms (sterigniata) arising from tho hyphaa. Debris 
of colls containing manoelinic crystals and interwoven with 
fungi are occasionally mot with. 

Acacia arabica yields an al>undaut supply of gum, 
mostly e>:u<iiiig in the hot weatlior. It forms tears and sta- 
laetiforrii masses, the latter .^omeLime of large size when ob- 
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tainecl from trees that have been wonncled. The colour 
varies from pale yellow to deep reddish brown or black. It 
is usually quite soluble in water, forming rather a weak 
mucilage. The solution is not gelatinized by either neutral 
or basic acetate of lead, but it slightly reduces Pehling’s 
solution, and is darkened in colour by ferric chloride and 
gelatinized by borax. The deep reddish brown or black gum 
which has hung long on the tree contains tannin, and is preci¬ 
pitated by basic acetate of load; forms an inky colouration 
with ferric chloride; a deep brown with bichromate of potash, 
and a red with molybdate of ammonia. It freely reduces 
Fehling s solution. This dark-coloured gum is not always 
readily soluble in water, but leaves a gelatinous portion 
undissolved. In .connection with the solubility of this gum, 
the observations of J. H. Maiden* on the Eucalyptus Kims 
aio of interest. Ue found that the kino when freshly gathered 
is quite soluble, but that by exposure on the tree to sun and 
ail the gum becomes black and insoluble. This he regards as 
duo to the conversion of the tannin into phlobaphenes, and in 
those that contain arnbin the tendency to insolubility is pro¬ 
bably enhanced by the partial conversion of that substance 
into metarabin. The gum is usually free from fungus, but I 
have met with three-celled, somewhat cask-shaped gonidia, 
with a small hyaline portion at one end, the remains of the 
stem. 

Large quantities of this gum, collected chiefly in the Bohars 
and Central Provinces, are exported from Bombay. It form.s 
the bulk of the Ainrad,t Amraoti or Oomrawatti gum of the 
Bombay gum merchants. 

Acacia leucophlaea—A .sample of this gum rocciw d 
from Bangalore wa.s readily soluble in w'.ater, fe niiing a ."ood, 

♦ Uolaiiy Bu>, or Eucalypt.i.^ Kino; l.y J. U. Muulii,. Phur.„ Jour,, 
[0], XX., p.-21. 

t Tliis vvonl An.raJ is I'.rol.ubly n corruption of the Arnhio hmui.t. re.’, 
nnd i,s a name appl.e.I to all .lark-rolourr.l gmn.s. The- word appeat- n, 


have l.evn lirst uwd in eOnoretiou aith African gums. TI.c ;unl.icn 

trees III Seiicgid arc called IKd gu;n trees; sec also r/iarw, d-lO-l. 
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liick^ pale-coloured mucilage. The solution is gelatinized by 
borax, but is unaffected by cither neutral or basic acetate of lead 
or perchloride of iron. 

Acacia Catechu.— The gum occurs mostly in spheroi* 
dal tears of a yellow or brown colour, freely soluble in water, 
forming a thick pale-coloured mucilage not precipitated by 
neutral acetate of lead, but gelatinized by basic* acetate of 
lead, ferric chloride, and borax. It freely reduces Fehliug’s 


solution. 

Acacia modesta. —The gum occurs mostly in verj^ 
small tears or angular fragments with some vermiform pieces 
marked with waved transverse lines. It is translucent and of 
a yellowish colour ; very soluble in water, forming a good pale- 
coloured mucilage. TVitli basic acetate of lead and ferric 
chloride it forms a jelly, but not with borax; with neutral 
acetate of lead a faint precipitate or cloudiness, and a slight 
reduction with Eehling’s solution. The gum is sent tp Bombay 
from Northern India, and is classed by the gum merchants as 
Airiiitsar gum. 

Albizzia procera. —The trunks of trees growing in 
the neiglibourhood of Bombay are often covered with numer¬ 
ous granular pr warty masses of gum about half an incli 
in diameter; occasionally the gum exudes in small tears 
and vermiform pieces. It is of a reddish brown colour, 
transparent and polished in appoaranco when fresh, but 
becomes dark and opaque on keeping. The freshly exuded 
gum completely dissolves, yielding a thick, slightly gelatinous 
mucilage, but the dark, opaque gum is imperfectly vsolublo. 
Tho luucilago is gelatinized by both neutral and basic acetato 
of lead and by forric-ohloridc, but not by borax. It rather 
freely reduces Folding’s solution. Tbc gum is permeated with 
tho hyphio of a fungus, and often contains dohrls of cells 
iutorwuvtm v»ith hyphio. Spluero-crystala of calcium oxalate 
aro froqiioiitly met w'th, 

Albizzia Stipulata yields a tough, dark ^coloured gum, 
wliich iSWC’lls Uj’j in w.itor rut • c'irtiln.'/*(,-liko va.iHSCs, V’cry lifctlo 
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^ solving. -The solublo portion freely reduces Feliling’s solu¬ 
tion, is gelatinized by basic acetate of lead, but not by the 


neutral acetate nor by borax; with ferric chloride it darkens 
in colour, but is not gelatinized. 


Albizzia. Lebbek. —The gum exudes mostly in stalacti- 
form masses and varies in colour- from light to deep reddish 
broum. It is translucent and has a smooth polished surface. 
It forms a slightly gelatinous miicilngo ^^dth a large volume 
ot water ; sometimes it is imperfectly soluble, and leaves a 
gelatinous portion nndissolved. The mucilage is gelatinized by 
basic acetate of load and by ferric chloride, but not by tho 
neutral acetate of load nor by borax. It slightly reduces Feh- 
liug^s solution. 

Albizzia. odoratissima.— The gum forms large rrans- 
parent tears of an amber colour; froo from cracks internally, 
but-superficially fi.ssured. lu water it swells up into tough 
colourless masses, very little dissolving. 

Pithecolobium dulce yields a gum usually in splie- 
rohlal tears, about half an inch in diameter, of a deep 
ivddish brown colour, transparent, and with a polished surface. 
It is freely soluble in water, forming a thick brown mucilage* 

I he solution is uualfccted by neutral acetate of lead, but is 
golfitiiiizcd by the basic acetate, ferric chloride, and borax. 

It froely reduces Fehliug’s solution. 

. Pithecolobium Saman yields a very inferior gum. 
forming irregulai- tears and vermicular pieces with waved 
ii'.'in.Nverso ridges. It is of a soft and tough consistence, and 
swells up in water into tough cartilage-like musses: On keep¬ 
ing,*it tiiDis a deep reddish brown or I)la«*k colour. 

Anogeissus latifolia.—The gum usunliy occurs in 
romid(Ml or vermicular juof’es, soinetinifs in elongai 1 ti ars. 
Cniourraugdng from amber-brown to pal-y.-How or e-.lom-W. ; 
tho surfi-e :s roughened and opaque ; it hes a glawy iVad uro, and 
ia <iuito transparent lutornally and froo from cracks, dbe .^nnn 
70 
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darkens in colour by keeping through the monsoon season, 
and becomes agglutinated into masses. With water it forms a 
nearly colourless mucilage, quite colourless v;ith the finer 
qualities of the gum, possessing a faint characteristio odour, 
and about double the viscosity of gum arabic treated with the 
same pi’oportion of water. The solution is gelatinized by 
basic acetate of lead and by borax, but is unaffected by ferric 
chloride or neutral acetate of lead. This is a very valuable 
gum; and may bo obtained in almost any quantity nearly free 
from admixture with oth^'gums, as it possesses well marked 
physical characters which render it readily distinguishable. 

Its dull white, roughened surface and glassy fracture free from 
cracks distinguish it from all other gums. The finer, qualities 
are well suited for use in pharmacy, and for the preparation of 
emulsions it is unrivalled. As it possesses about double the 
viscosity of gum arabic, one part of this gum should bo used 
where tsvo parts of the former are ordered. 

This gum is now largely exported, and forms the bulk of 
the Ghdtl* gum of the Bombay gum merchants. 

Xcrminalia. bclerica produces a gum in tears and 
vermicular pieces of a dark brown colour with a smooth sur¬ 
face, free from cracks. When placed in water it swells up 
to a tough gelatinous mass, very little dissolving. The gum 
contains ’crystals of calcium oxalate in dumb-bell-like forms, 
sphmro-crystuls and groups of fine crystalliuo particles. 

Aleurites moluccana yields in Bombay a partially 
soluble gum of a yellowish or brown colour. The solution is 
gelatinized by neutral and basic acetate of lead and by borax 
but not by ferric chloride. The gum is permeated with the 
hypluo of a fungus. 
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Hic Maratlii odje.tivo (ih^.d signifies relating to the Desli or country 
fthovo the Bayhiulri rang*'.’* 
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ular Vicio of the Soluhility and Reactions of Indian Gums. 
A — Arabic-Wce gums soluble in xoaler. 

Neutral Acetate _ • nn 

of Lead, Feme Chlorido. Borax. 

Acacia nrabica . t. .. Gelatinized. 

leucophloca(?) . . Gelatinized. 

Anogeissiis latifolia . . Gelatinized. 

Acacia modesta . Precipitated. Gelatinized. 

Peronia-Elepbantum. Precipitated. Gelatinized. . 

Swietenia Mahogaui . Precipitated. Gelatinized. . 

Acacia Catechu . Gelatinized. * Gelatinized. 

Pitliecolobium <Uilce . . Gelatinized. Gelatinized. 

Melia Azadiraclita . Gelatinized. . 

Prosopis spicigera . . Precipitated. GcLatinized. Gelatinized. 

• B— Gtms rMdihj dissolvii)^ in ivater hut forming a more or 
less turbid mucilage from insoluble suspended substances. 
Acetate of Lead, Ferric Chlorido. 

Anacardium occidentalc . . 

Odina Wodier. Gelatinized. 

Baubinia variegatn .Precipitated. Gelatinized. 

Poiuciana regia . Gelatinized. 


Sasponded sub¬ 
stance. ' 

A yellowish oil, 
A yellowish oil. 
Starch granules. 
Calcium oxalate 
in sj)hmro-cry- 
stals. 


None of (hese Gums arc gelatinized by Boraa. 

-Gums incompetely soluble and f rming a more or loss gela’^ 
tinous mucilage with a large volume of water. 


Noutrul Acotato „ . 

of lead Ferric Chloride. Borax. 


Ccdrela Toonn . ......... 

Albizzia Lchbek.... Gelatinized. 

Acaoin Farnesiana .. Gelatinized. 

Albizzia procera... Gelatinized. 

Snonilias mnngifcra .Precipitated. Gelatinized. 

Aleurites nioluccana .Gelatinized. . 


Gelatinized. 


D —Qums swelling up into a gelatinous mass, very little 
* dissolving. 

Albizzia odorntissima, Terminalia bclcrica. 

Albizzia stipnlata. Clilproxylon Svrictenia. 

Bauhiniii purj)urea; 

Commerce .—Indiuu g^ums are altnoat niitiroly < xpric^tcd iVorn 
Bombay. The exports and value for the last th'«' 0 e years of 
gums of Indian production, not including those hnportod from 
African and other ports, were as follows:—• 

18fG and 1887. mi and 1888. 1888 and 

Cwt.‘.... 20,895 Cwt...... 31,820 Cwt...... 55,102 

R- .7,93,934 Rs...14,13,511 Bi..21.05,131 
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ACACIA ARABICA, Wilkl. 

Fig— Boxh. Cor. PL, t. 149; Bedd. FI. Sylv., t. 47. 

Ba-bool treo {Eng.), Acacia d’Arabic {Fr.). 


Hab •—India, Arabia, Africa. Tbe bark. 

Vernacula7\ —Babul, Kikar (TJmd.)^ Knrnvcylam (Tam.), 
Babliul {Mar,), Babul (Beng.), Baval (Guz.)^ Karijali (Can.), 

Description, Uses, &C. —This tree is the Vabbula of 
Sanskrit writei:s, who mention tho uso of the youijg leaves and 
pods as au astringent in diarrhcea, and of a decoction of the bark 
as an astringent lotion. The bark is powerfully astringent, and 
as a substitute for Oak bark it is used in the Goverinnent lios- 
jntuls and dispensaries in India. Externally *a strong decoc¬ 
tion of it is a useful astringent application to ulcers. The • 
gum has already been noticed in the article upon substitutes 
for gum arabic. Babul bark is hard and woody, of a rusty 
brown colour, having a tendency to divide iuto several layers.* 
The external surface is rugged and fissured longitudinally, tho 
internal smooth and fibrous; taste astringent and mucilaginous.' 

♦ 

The astringent bark of this and several other species <*f 
Acacia* is used in India to assist in the pre])aration. of sj)irit 
from sugar and palm juice by precipitating .Iho albuminous 
Bubstances in the liquor and facilitating fermentation. Spirit 
thus prepared is noticed by Aiuslle as the Vuitay chardgum 
or bui'k spirit of I ho 'J’aniils. 

Chemical compuBltlnu .—Kay and Baston {Jniir)t., Sor. Dyers 
and Cut. ili:, 132) by employing Proctor's modification of 
Ijowi nthal’s procesH for otimath-n of tannin, tonrid 22*M- p(}r 
( I nr. in tluj pods, (.‘xpres.sed in terms of oxalic acid. (Alhui,) . 
Hie Woo l contains eliloridi’^ whicli.aet iijJoVi cop]>er when l^nrnt, 
umi iv t.h 'roiore not adapted tor iuel for engines on ruihvay.^. 

A. ttucophlcpa, A. frrruyinen, A. JactiHomouiii. 





LEGUMINOS'JE. 
ACACIA CATECHU, Willd. 



Fig. — Boxh. Gov. PLt t, 175; Ben(l\ and Trivi,^ t, 95. 
Catechu tree (E 72 gr.), Acacia Oachou (Fr.). 

Hab. —India. Acacia Catechu or Cutch. 

‘ Vcrnacitla7 \—Kliair [Hind., Mar,, Beng.), Vodalia^ Vodalam 
• (Tain.), Khcra-baval {Ouz,), Kagli {Can.), 

Catechu, —Katha^ Kath {Hind,, Mar,), Kattakambu {Tam,)^ 
Katlio {Guz,), 

History, Uses, &C. —Sanskrit writers under the. name 
of Khadira mention two kinds of catechu, dark and palc^ both 
prepared from the wood of the Acacia Catechu, and these two 
kinds are still to be found in common* use. The dtvk acacia 
catechu is in tlat cakes of a dark brown colour and shininix 
fracturo, or in square cakes known as box catechu. The liglit 
catechu is a‘porous earthy-looking substance, somewhat lami¬ 
nated and much nlore friable than the dark : it is used for 
• chewing with betel leaves and areca nut, while the use of tho 
dark kind is confined to industrial purposes. Dark catechu is 
made by evaporating a decoction of the wood until it becomes 
solid; in making the light kind the inspissatiou is stopped 
at a certain point, and the catechu is obtained as a deposit 
upon twigs which are placed in the liquid extract. Tho 
nindus consider catechu to bo astringent, cooling, and digc'^- 
tivc, useful in relaxed conditions of tlie throat, rnoulli and 
- gums, also in cough and diarrhoou. Externally they it 
as an astringent and cooling appH('atioii to ulcers, boils, and 
eriipti(ms uu I'he skin. A niiniber of eompound Ibrinulu' for 
its avlministratiou will be found in ClmkradaLta, Saraiigadhara, 
and the Tkiisujya Uatnavali. Mahouiet-Mu writi'rs describe 
dark and light catechu, and tluir use in me licino for fho 
purposc-s alrt'.ely mc'utioiuMl. An *r» . ount.of llio iiitrt.dieUinu 
of e.iite<‘lm into ICnrope will bo ijurnd in tlie Bf-cr^nuci’-frajdau. 
Other kiuds of the drug which are inipni-ted into Indie by 
will b(i found doscriOed in tho r'ticlo upon ^*.nnibir;r. j’ho 
gum of A. Catechu has boeu, noiiced in tlic urlicle unuu 
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for gum arahic. In the Concnns the juice of the fresh 
bark is given with Asafaitida in lueinoptjsis, and.the flowering 
tops with cummin, milk and sugar in gonorrhrca. 


Chemical composition, —In addition ’ to a largo proportion, 
45 — 55 per cent, of a variety of tannin (catechu tannic acid), 
cutch contains 30 to 40 per cent, of catechu, which is deposited 
on cooling a boiling aqueous solution. Cutch should not yield 
more than 5 per cent, of ash. {Allen.) 

Catechu, C*^ 0®, is a name given to various compounds 

contained in catechu or Terra Japonica, which is extracted by 
boiling water from the frfflts or twigs of a variety of plants; 
cateclifi from twigs and unripe pods of Acacia {nr Mimosa 
Catechu); Ganibier catechu from AaiicZea (or Utlcaria) Gamhier; 
and Indian catechu from* Some Acacia. ‘ 

Catechu tannic acid has the formula C^*R‘®0° or C^° II^"^ 
(?), and may be extractedfrom catechu by water: it is also 
formed when cutechin is alone heated to 130° C.. or with water to 
110° C., or by boiling with alkalies. It occurs as a dark reddish 
browm powder, which oxidises in air. It gives a greyish green 
precipitate with ferric chloride, and does not precipitate tartar 
emetic. Its aqueous solution is precipitated by gelatine, albu¬ 
men and dilute sulphuric acid.* ( [VaWs Diet. Chem,, Morleyanil 
Mnir^s ediiion.) For further particulars the reader is referred 
to the Pharmacographia ;and for te.sts of .purity, &c.,to Alienas 
Commercial Organic Anahjsis, Vol III., Part I. 

Commerce. —Acacia catechu for use with piin-supari is largely 
prcp:ired about Surat. Value, Rs, 20 per mauud of 37^ Ib.s. 
Cutch fetches from Rs. 4 to 5 per maund, and is prepared in 
many parts of India by wild forest tribes. 

Khehsal Oii KiiAfHSAR. —From the w^ood of Acacia Catechu 
is obtained a substance which wc have not seen any notice of 
in works on Indian Materia Modica- Khersal, or natural cate¬ 
chu, is obtained froiu cavities in the wood, and occurs in small 
irregular fiagmonts like little bit.s of very pule catochu mixed 
v.'ith cijips of rf'ddish wood. This drug^ is collected by liien 
who split firewood, and felcli^ s a high price, as it is only 


UMlST/fy 




LEGUMmOSM 


occasionally met with ; it has a sweetish astringent taste, and 
under the microscope is seen to be composed of minute needle- 
shaped crystals. When placed iu water the colouring matter 
of the particles of w.ood mixed with the drug colour the water 
red, but the khers;il remains undissolved; in boiling water it is 
completely soluble, but is thrown down iu conglomerate masses 
of small ueodle-shaped crystals upon the water cooling; it is 
also soluble in rectified spirit, and is deposited iu the same form 
on the spirit evapomting. In native practice this substance is 
valued as a remedy iu relaxed conditions of the throat. 


A similar substance has been brought to ■our notice by the 
Conservator of Forests for Malabar. It is a yellow crystal¬ 
line deposit found iu the wood of the Foou spar [Callophyllum 
tonientosufii). 


Kathbol Is a mixture of catechn and myrrh, which is 
frequently given to women after confinenioiit as a tonic, and 
to promote the secretion of milk. 


ACACIA PENNATA, Willd. 
E ATcLijty t, 3408. 

Hab. —India, The bark. 


rm/dcw/ar-~Shomb (3/ar.),-Biswill {Trind.), [Can.). 
Description, Uses, &C«— A. scaudent shrub; prickles 
scattered, numerous, straiglit, or at length recurved; pinnre 8 
to 20 pair; loafiets l)oyoud 30 pair, uurrow linear, glabrous; 
heads of fiowers globose-pauicled ; legume glabrous, or reddish 
with fine tomoutiun. Tho bark is an article of coinnmrce, 
being usctl to tan fishiug nets at Bombay; it occurs in strips 
about 3 feet long. In tho Concau the kaf-juivo mixed vvith 
milk is given to infants who suffer from mdigosf ion with green 
stools. In bloediug from the gums the leaves are chenaarwith 
cummin and ..ugar; rhev are also rubbed lo a pulp and mixrd 
with cow’s Milk, cummin and sugar as a romody W sealdin»>- 
of tho urine. The dosij is 2 tolas. " ^ ^ 

Ch-mkal bark anordt'.l 14-2 por cent, 

of aquoi^us ostract coutaiuiug 8 8 per cent, of tannin. Tho 
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tannin gave a black precipitate with, ferric chloride, and its . i 
lead salt contained one-third of its weight of oxide of lead. 

The powdered bark left 12*1 per cent, of ash on ignition. 

Commerce. —The bark is collected in the Concan and exported • 
to Bombay, where it fetches about Rs. 14 per 100 bundles of 
7 lbs. each. 

ACACIA CONCINNA, DC. 

JTab.—India, Burmah. The pods. 

Vernacular. —Sikekai, Shika (dfar., Kocluii, Ban-ritha 

[Bang.)-, Aila, Eassaul {Sind.), Clukaya, Go{?u {Td.), Sige 
{Can,). 

History, Uses, &C, —The tree is called in Sanskrit 
Saptala and Charina-kasa, or ‘‘ skin-iujnrer/’ on account of its 
numerous thorns, and is common in many parts of the country. 

Ainslie has the following notice of the medicinal use of the pods 
in Southern India:— “ Shoeakai is the name given by tho 
Tamools to a long flat pod, or legume, containing separate, 
small, oval, dark-coloured seeds, and which is considered by 
tho native practitioners as a most valuable medicine ; in taste 
it somewhat resembles tho soap-nut, but is more acid, less ^ 

bitter, and has a singular pungency; its qualities are allowed * 

to be dcobstruent and detergent, and, I am inclined to think, 
expectorant; it is commonly ordered in cases of jaundice and 
OLlier biliary dorangements, and is besides used by the Indians 
likt; soap-nut for washing tho head. The small leaves o} tho 
prickly shrub have a pleasant acidity, and are fre(|uontly }jut 
into peppor-wator when it i.s fuiuui necessary to keep tho 
be vels open or work otf bilo.- Tho pod is usually proscribed ’ 
in electuary in doses of about the size of a small walnut, every 
nioriiiiig lor three fi\iccesBive days/’ IS inn no notices the uso 
oj’ the pods by Hindus for making sectariul marks on tho 
ibrehead. The leavers are used as au acid ingredient in food 
insb .ad of tamarinds, and iho barl; is used in tanning. 

Description, —Ikjd strap-shaped, stsaigdit, 3 to 4 in. b}^ 

in., 6 to 10 seeded, with broad ;4uiiues, u irrowed to a sliort 
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In tlic Himalayan var. 


Chemical com'po^Hion ,—Tlio pods freed from their seeds, 
dried witlioiib artificial heat, and powdered, had the following 


percentage composition:—Moisture 8*4'1, saponin 11*20, malic 
acid 12*74, repin 1*06, glucose 13*88, gum and colouring 
matter 7 )rccipitated by subacetate of lead 21*43, sul)stances 
dissolved by alkali 4*07, crude fibre 22*52, ash 3*76. In 
estimating tho saponin by ^he barium hydrate method, the 
malic acid was precipitated with it. The total free and 
conibincd acid was estimated by j)recipitat‘ion with neutral 
plumbip acetate, the*malate of lead yielding fine white crystals 
in a few hours. Malic acid existed in the fruits in a free st doi 
The total free acidity fpund by titration witli standard alkali 
was ecpiivalont to 4*48 per cent, of Na HO. The saponin 
could be very rpadily estimated by boiling an infusion acidulated 
with sulphuric acid for two hours, and by separating and 
weighing the insoluble sapogenin. 

Commerce .— The pods are sold in tho bazars of niauy parts 
of India. Valuo, Re. H to IJ per mauuJ of 37^ lbs. They 
are collected largely by the Fi>rest Department in Soudi Ganara. 
Ill 1885-86, fi tons colloctod realized Rs. 555; in 1886-87, 135 
tons realized Rs. 8,369; and in 1887-38, 97 tons realized 
Es. 7,168. 


ALBIZZIA LEBBEK, Beuth. 

Fig.—Jacq. Ic. L 198; Be>lh FL S>jlv. t 53: The Sin's 
tree {Fug.). 

Hab. —Throughout India. The bark, leaves, and Dowers. 

. ALBIZZIA ODORATISSIMA, hmih. 

Fig. — UouF G-O*. ri. t. 120; B.Ud. FL Sglv. ^ 54. 

Hab. —T'hroughuet India. 

\ . rnacylor.--':i>m>i {ITutd.y Siras, Chichola, Chi'diva 

(I/u/*.), biraiabi-marj'.j Benglui (f cm.jy V'aglu;(To?)/.), Darsha-ei 

(ToL), Siris, Harrcri {Guz.), 
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^ History, Uses,&C.—Both trees are known to the natives 
of India by the same vernacular names, and both are called in 
Sanskrit Sirisa and Kapitana, and bear the synonyms of Suka-. 
pushpa, Suka-druma, and Suka-priya, dear to parrots/^ and 
'Mridu-pushpa, ^‘having soft flowers.’^ According to the Ni- 
ghantas Siris-has cold, tonic, and alterative properties. 'I'he 
author of the McUilizan-eUadwiya gives a detailed description 
of the two trees as varieties of one and tho same plant, and 
snys that he has been given to understand that the Arabs have 
named the tree Sultdn^l-aslijdr, and that the Persians call 
it Daraklit-i'Zakariya. lie states that the juice of the leaves is 
applied to the eyes to cure night-blindness, a decoction being 
at the same time given internally. A decoction of the bark is 
•uHed as a mouth-wash to strengthen the gums. One masha 
of the powdered bark with three or four tolas of melted butter 
’ tiikcii daily is au excellent tonic and alterative. A water is 
nlSo distilled from the bark which is used for the same purposes. 
The flowers are supposed to bo i*etentive of the seminal fluid. 
One dirhem of the powdered seeds with two dirhems of sugar- 
candy in a glass of warm milk taken daily is said to thicken the 
seminal fluid. . A paste made with the . seeds is applied- to 
reduce enlarged cervical glands. The seeds arrealso used in tho 
preparation of collyria. According to Baden-Powcll, Stewart, 
and Madden A.. Julibrissin has similar properties. In 
Madras the bark of A. htbhek m much used by fishermen for 
tanning their nets. The lieartwood, which is dark brown, 
hard, amd fairly durable, is used for various industrial purposes. 

Description. —The seeds are very hard and not nulik 9 
those of Ca>ysia Flsiuiay but smaller. They have a nauseous 
taste with nstriugeiicy. The flowei’s form largish globular 
head.s oi’ a yellowisli-wLite colour, those of 4- Lobhek beiug 
larger tliau lbo.->o of A, oiloralUaluia. he Lark of A. Lchbek 
has a rugged brown siib(-r, much ])i.tted and lissurod/whickcau 
bo sopar:dod in largo lluke.s, loaving exposed a pitted irregukir 
light red HiirOn n, Tjio Hijlirljince of flu: Lio k i i light red^ hanl 
and gJ'itty; it un nriduloiiB and iibtriugeiit tasto. Tho 

juucr surface is white and woody* 
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Kemical composition .—The bark yields to boiling water 12. 
per cent, of extract, containing 7*4 per cent, of a tannin, which 
^ is coloured green by ferric salts. It yields to alcohol 14 per 
cent, of extract containing a resin besides the tannin. Ether 
removes from the powdered bark a body allied to catechin. 
After exhaustion with boiling, water and alcohol a large quantity, 
of red colouring matter is dissolved by caustic alkali. The ash. 
amounts to 9 per cent^ 


Albizzia amara, Baivin, Boxl. Cor. PL, t. 122, a tree- 
•of the Western Peninsula and Ceylon, has.a medicinal reputa¬ 
tion similar to that of A. LchhehoMdiA. odoratlssima. Fora 
description of the gum of these trees, see Substitutes for Gum 
Arabic. * The insoluble gum of A, Stipulata is used by the* 
Nepalese for sizing their Daphne paper.. 


. EOSAGE^. 

AMYGDALUS COMMUNIS, 

Fig .— Bentl. and Trim., t. 99. Almond tree {Eng.), Aman- 
dicr commun (/‘V.); 

Hab,. —Europe, Central Asia. The almonds. 
Vcniacular—Jiin\(im {ITind., Guz.), Vadam-kottai {Tam.}, 
Budam-vittulu {l\el.), Buddmi (.Can.), Bil/iti-baddm {Dmg.), 
Bddam {Mar .); Bitter almonds, Kurwe-badam {Hind.), 
Kashappu-vadamkottai (Tam.), Chedu-badam-vittulu {Tel.), 
Tikfa'bdduini( Can.), Karu-badurn (4/ar.),Karavu-badaiii ((7 i;;;.)*. 

History, Uses, &C;~Alpionds arc mentioned in tho 

Buok of Gnuu.-.id us imving been.' carried iuio Egypt fruin 
Palestine as a present by the sons of Israel: tkoy riro froijUt ui !y 

noticed by Tlun)[)lirastu.s*.; Diosrfjrhh'.-t de^crilioi l,l»e le^e of 
tlio root, seeds aed gum of I lie bitter rdni'me i ’’O inedif'iii d 
ageiil:. Pliny also was acquiiinted ^^ith almonds and tie? 
nliiiMii.d tre. ( euy-edalfi.),-}* Rn, nf Well as CrlsuK and ( olmnelf??,., 

" n. r . I. IS. ea -/p. a; Yil. i*3; ix~ l 

t Pko. i.. \u. t Plin. 15, 24.25, , 
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Bpeak of ^nux aviara,^ ‘ tlie bitter almond^; almonds were also 1 


called Avellancd Grcecce and Nuces Gra^ccn by Latin writers. , 

Much interesting information having regard to the‘ancient 
history of almonds in Europe inay.be found in Iho Fharmaco-' 
graphia. In India the almond, though probably indigenous 
to Cashmere and the Himalayas, does not appear to luive • 
attracted the same attention as in Europe. In some Sanskrit 
works it is mentioned under the name of Hri da in a/the* same • 
name which it bears in Persia, where the tree is very 
comnaon and the fruit much used. When the Mahometans *. 
settled in India, almonds were probably for thp first tit no . 
introduced into the southern and ccnti%'il parts of the country 
as an article of commerce from Persia and Afghanistan. 

Arabic and Persian writers on l^Iateria Medica discuss their 
properties at considerable length. The uses to which they put 
sweet almonds are essentially the Siime as with us. Almonds 
arc chiefly cultivated in the districts of Yezd and Kirman in 
Persia and the more temperate parts of Afgliauistau. | ^ 

Tho author'of tho Mahhzan-el-adiviija mentions two kinds 
of sweet almond, tho thick-shelled, and the thin or Kagbazi 
[Amandcs doe dames or Amandas Salianes, i'V.). He descrilics 
ilio rinUhod of extracting.tho perfumes of flowers by me/ms of 
uh'iouil.':; placed in contact with them, aud Says that th^' oil. 
‘being afterwards expressed, retains tho perihine. Ho ivlso 
notices tho use of the burnt shells as tooth powder, and of 
tho unripo fruit (Cltitgala) as an astringent application to 
the gums and mouth. Bittor almonds {Lovz-cl-murr) .are 
described by Mahomotan writers as atteiiuaut and doiorgnut; 
ihoy tiro tuendod butb intcruully tind ternally for a- 

variety oi puriHisos. As a plaster made with vinegar they arc. 
U'ocd.to relievo neuralgic pains ; as a collyriiun, to * tiaaigihen 
the bight; in emulsion with starch and ])opporrnint, to allay 
cough. They are also considered to be lithoniriptio and diu¬ 
retic, and of use for rt ineviug obstructions of ti*e liver anti 
Hph.'on ; r.[)plie(l U) tho liond they kill lice ; bs a sui^poFitoi v they 
rel rvc: pain in diflicult moD'rtruatien; as a poultice tiiey ar< a 
vuluable application to irritable fcoros and skin ci'upliuiis. fl’he 






ROSACEJE 


56 ' 


of the tree is described as discutient and alterative ; it is 
used botli ihtornally and externally. The gum -with tha^ of 
the plum tree, known in Bombay as Badami \gond^^l is ono 
kind of Ilog gum or Gum Bassora of. European commerce, 
and is used-in the East as a cheap substitute for more soluble 
gnins! The oil of almonds is not an article of-commerce in 
India. 




Description, &C’—For a description oftlie fruit we moy 
.refer Ihn reader to standard botanical works. Persian almonds 
are .inferior in appearance ,to Jordan almonds; they may bo 
classed with those known in London as Valencia aud Sicily. 
Almonds should have a perfectly bland, sweet, nutty Havour 
wheu the outer brown skin has been removed. They contaip. 
no starch; tho'skin is astringent from the presence of tannic 
matter. Bitter almonds, except in taste, have the same phy¬ 
sical characters as SNveet almonds. 

• Chemical composition, —The-following represents the mean 
proximate co.mposition of almonds from analyses by Floury, 
Xdnig and Kranch :—^ 


Watci’ . 


5-89 

per cent, 

Nitrogenous matter 

... 

2-J-18 

>y 

Fat .•* ••• ••• 

*. 1 

58-CS 


Non-nitrogonous extractive 

• • • 

7-23 ■ 

y) 

Cellulose . 

... 

Go6 

9} 

Ash ... 

... 

2-96 

» 


When dried tlioy contain 50*8*0 per cent, of fat and 4*08 mv- 
cent, ot nitro.f'pu. Flenry found Miatiho tot-alamouTv^ of .suu'-n 
dextrin au‘l. mucilage was 0*29 por cent., the last mciiiioiied 
constituent beiiig present in very small ainoimi. Almond oil 
is nioro thickly fluid than poppy seed oil, but'more tldnly 
iluid than olivxj oil, it is clear and odoiirlo is, pale yoII jW in 
colour, and possesses-a very agrccfiblo mild iast3, • Al 
the oil bocumt'S thick, at— 16° C. it assienes a white vurbidiiyf 
and at — 20° C, it solidities to a white Imtter, At C*. it 
has a specific-gravity of 0’ffl7 and at 15° 0, 0*' J 9. ’Ex|!osod 
*to uir the oil readily turns rancid, eul uetjuiros a di. igrceuhlc 
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and odour, and a higher specific gravity. . According to 
Alien aliJQond.oil consists chiefly of triolein, naore or less^ trjpal- 


mitin, and probably its homologues being also’present} it is also 
stated to contain traces of cholesterin, and to be thus djstin- 
. guished from poppy, sesame, rape and olive oil. By pressure 
sweet almonds.yield on an average 45 per cent, of oil, and bitter 
almonds 38 per cent. {Braiint.) , 

Bitter almonds contain a glacoside called Amygdaline 
NO' S and a neutral principle called emulsin or syriaptose— 
also a constituent of sweet almonds—which possesses the power 
of acting as a ferment on the amygdalin in the presence of water, 

' converting it into benzoic'^ldohyde (oil of bitter almonds), • 
hydrocyanic acid and glucose. By boiling, however, the hydro - 
• iytic power of emulsin is destroyed. The presence of amygdalin 
is not confined solely to bitter almonds, it is present also to a 
small extent in sweet almonds, and in many plants, chiefly 
beldu'ging to the Amygdalacea3,Drupace80and Pomacem ; bitter 
■ almonds contain 2.’8 to 4 per coct. ; peach kernels 2’35 per 
cent.; cherry kernels *82 .per cept.; plum kernels *96 per cent.; 
aiid apple pips *6 percent, Amygdalinalso occurs in other parts 
of these plants; also in the leaves of the Gerasus LaiLvocerasus y 
in the bark, flowers, and leaves of the Frunus Pad'us ; in the 
seeds ind bark of Sorhu6 Aucnpariche in the hawthorn, &C. 
A!1 those portions of the plants yiold oil of bitter almonds, 
(iuntaiuing hydrocyanic acid on distillation with water. The 
shrubby members of the Spira't faxhily yield a distillate which 
ceiib/uis hydrocyuuic ucid. but it has nob been decided whether 
the hydrocyanic acid thus* yielded is derived from amygdalin* 
Similar remark also apply to the hydrocyanic acid present in the 
sap of the bittH^r cassava, from which arrowroot is prepared; in 
the* Chatdmia cr ant hem aides, in the fruit of the Xhncjiia 
anutncanaj in Tpo)i'n^a dUsur.ia aud Agaricis oreades, while the 
Hredfi of the Vida saliva^ v^hich do not contidii amygdalin 
yield both benzoic aldehyde and hydrocyanic at id, T)s'ic/oio 
aldehyde being also found in tlio gerininadiit'' of cr-M;, 


Aceordii'y^ by Frericho toul Welder nmygdaiin is not poi.sojst.i ii : 


i/ rfc Aloriggia 


and Oesi urserb that the priuciplp exerts a 
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in tlio absence ’of emulsin, especially oa 
Gjraminivora. (ZJe?*. Deutsch, Chc'oi, Ges, IX., 198.) being also 
found in tlio germinating seeds Of cress. Benzoic aldehyde or 
oil of bitter almonds is prepared on the large «cale by distilling 
with water the residue of bitter almond ca/ke.left after expres¬ 
sion of the fixed oil, the yield being -9 per cent, on tlio-pressed 
residue, while on the large scale-the amount is *74 to 1*67 per 
cent., or *42 to *95 parts per 100 of impressed bitter almonds, 
the variat’ons in yield being attributed chiefly to the varying 
amount of ayiygdalin present. The crude eriL of bitter almonds-. 
contains, according to Brannt, 13 per cent, of auli}alrous 
hydrocyanic acid. Wheii pure it is * colourless, and has a 
specific gravity at 15® 0. of 1*0430.* For further particulars 
regarding the chemistry of the principles present in bitter 
almonds, we would refer the reader to Watt's Dictionary of. 
Ghemisiry, 2nd Edition, and to Roscoe and Scl^oidemmer’s 
Treatise on Organic Chemistry, from which sources the greater 
part of our information lias been abstracted, ' 

Commerce. —Almonds are imported into Bombay from tho . 
Persian Gulf in largo quantities (16,000 to 20,000 cwts. an¬ 
nually).- Value, Abushabri, Rs. 4 per Surat inaund of 37i lbs.; 
Kaghazi (thin shelled), Es. 12; Bunderi, of handsome appear¬ 
ance but having small kernels, Es. 3J ; • Asmani,. Rs, o§,. 
Almonds are also largely imported into India from’Cabul.. 

In addition to bitter almonds, the natives of the East use tho 
following drugs which yield hydrocyanic acid: — 

Prunus Mahalib, Linn., Gdvala or Gahtila* {Indian), 
^rahalib (Arrt5.), Paiwand-i-miryam {Frrs.), a native of G-rntral 
Asia and Europe, and the Quenot or Mahiguo of tho Frencli. 
Tho kernels. 

Prunus Pudum j Padma-kashtha (i nd, )y a i !t t 

of Central Asia. The bark. 

Prunus Sp. ? Alubalu (Ind.). The stones, 

Tlio first drug consists of small olmonds of a p;do bnfi colunr^, 
tho skill is thin-and marked with longitudinal veins: aniur.gKt 
them a few eiitiro stoiics may bo found, these have very :1 r.igilo 




jisouons action, even 





shells of a pointed oval shape, about o£ an inch long 
and broad. -The almonds when chewed, have a strong 
flavour of hydrocyanic acid ; they are thev^^ (Mahalib) of the 
Arabian physicians/’ • 

The second drug- consists of the smaller branches of the free, 
usually* I of an inch or less in diameter, but sometimes 
■ much larger, the bark of which evidently contains amygdalin. 

It is. described as cooling and tonioi ’ 

The third drug has exactly the appearance of comnlon cherry 
stones, the kerneh of which contain tlio elements of hydrocyanic 
. acid. It is the Kepdaia of th<*Greeks and tlio (^b:(Alu-bil- 
ali) of Mahometan writerg on Materia Mcdica, Alubalu being ' ’ 
an Indian corruption of tho name. Mahometan physicians 

• describe these drugs as sfrengtheners of tho nervous system, ^ 

'and fintiliLilies. • ‘ ‘ . 

PRUNUS INSiTITIA, Huds.yaT. bokariensis. 

The Bokhara plum (Eng,). * . • ' . ^ 

Hab.—Central Asia. The dried fruit. 

Vi^rtiaciilar ,— Alu-bokluira [Ind,), Alpoguda-pnizham (Tarn*), ^ 
Alpo|^uda-pai)dlii {TeL). 

DeSCription> Uses, &C.— The Bokhara plum in a dry 
state is commonly met with in Indian bazars, being used much 
as prunes arc with na in Europe. It may bo considered the 
oiTieinal yirune of India, and may be made uso of 14 the jirepa- 

• ration of confection of Senna, and for any other purpose to 
which prunes aro applicable. The author of the fSahliznU’^cU 
adidga;'^ alter noticing ‘sevoral kinds of. plum which aro 
common in I'ersia-and the neighbonriug countries, goes ou to 
Kay tluiL for niedicinal purposes th’o amber-coloured Bokhara • 

•pliiiii 3 .^ to bo preferred. lie dcseribcs'it as sub-acid, cold und 
nioisi-, dige.sove and aperient, especially when ^ taken on an 
empty stuinacli, useful in bilious state*s of tho systoni aiulhcat 
of body. root, he says, h astringent, .and tlie gum a 

subiUtule (Vii’ (jiim Arabic, aud often called IVrsian gum 
Couk Maklizau, ariu le ■' 






mSAOEJE. 

e also noticjea the wild plum (probably P. 6 ' 2 >iriOsa), and says 
that a kind of dry cake is prepared from the pulp, and used 
medicinally on account of its acid and astringent qualities; and 
an .astringent kind of plum, from Damascus which the Turks 
call Fakumilas, evidently a corruption of the Greek fcoK#cv/i?;Xcrt^ 
see Dioscorides (i., 142)-and Theophrastus (H. P. IV.2,10), who 
describe prunes as coming from Damascus. Pliny mentions 
twelve kinds of plum (15,. 12), and al^o notices the medicinal 
use of the leaves as an astringent and the h’uit as an aperient. 
(23, GO.) 

The Bokhara plum as met with in commerce is about the 
§izo and shape of' the dry prune of Europe, but ,of a lighter 
colour,-the skin having bedn removed; it is very acid, but-on 
the addition of a little sugar the taste is agreeable and refresh¬ 
ing. Prunes contain free malic acrid, sugar, and albuminoid 
and pectic substaucca; what the supposed laxative principle is 
has not boon determined. 

Chemical composition. —The dried Bokhara plum as sold in 
the bazars, deprived of seeds, has the. following percentage 
composition :— 

Moisture in vacuo over sulphuric 

acid. 6-24 

• Ash. g-'SP 

Extractive matter soluble in boiling 

water . 74*10 

Ash ill exlructivo matter .4*58 

Principles precipitated by absolute 
alcohol from nquoous extract ... 12*08 
Ash in absolute alcohol precipitate. *220 
Saccharine matter pussessing a 
reducing action on alkaline 
copper solution, without ]>rovious 

^ ebullition with acids . . Ii*d3 

Total free and combined citric 

acid . 3.05 

Total free and e >ml)inod malic 
acid..... 

n 


per cent. 
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The total alkalinity of the ash e^prcssed^ as KHO was 
equal to 61*76 per cent, calculated on the ash : tho alkalinity 
of the aqueous extractive ^ish calculated in a similar manner 
being equal to 44*44 per cent, of KHO. The total free’acidity 
of the fruit expressed as Na HO was equivalent to 3*80 per cent. 

Oommer.ce .—The imports of Aid Bokhard into India are 
considerable, as it is much used as an article of diet. Value, 
JEis. 8 to 12 per Surat mUund of 374 lbs.- The price varies with 
the quantity in tho market; there is but little diTerence in 
quality; 

HAGENIA ABYSSINICA, Lam. 

Fig .—BentL and Trim. t. 102. 

' Hab. —Abyssinia, . Tlie flowers. 

Vernacular .—Kassii {Gur..) 

History, Uses, &C.— This drug appears not to have 
been known iu India until within tho last quarter of a century, 
when a demand for it in Europe liaving sprung up, it began to 
be imported into Bombay from Abyssinia vhl Aden. The use 
of tiie-flowou's as an anthelmintic by tho Abyssinians was first 
made keovyu by Btuce in 1773. In 1811 the plant was -do- 
seribed by Lamarck, who named it Hagenia, in honour of Dr, 
ITa'>;en of Kiinigsberg. Tho name of Brayera, which it also 
bears, was given it inMiononr of Braycr, a French physician 
of Constautinople, who wrote a pamplilot upon its* use as an 
aritholrnintic. In 1850 it was introduced iuto Europo, and iii 
1 '*64 it became official in tho British Tharmtico^icvia. At the 
presemt time the imports into Bombay are declining, and thoro 
to bo very liutlo demand for the drug in l!urope. M. 
\V. Bellimper. Governor of Adoa, in an excellent article upon 
(vousoo, montiorib several other vermifuges used by tlio Abys- 
rihiiMis—'ri;;.j H;il/bi-te)iogo, bulbs of Oitalis (nUhiJmiiUica; 

JfiS'iiiir'nu ’Jlorihuudinn; Ijclbldti, Cclogia ado- 
cAi/os ; Mn'-ijii i.i oi -diutne, biii'k of (niihclminiicaf 

froui V. inch Thici Ij ,; exiraoicd Museuiue; Baoriii, seed of 
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T^sa picta or lanceolata j Angogo or Ogkcrt, Silene rrtacro^ 
sole a ; Tatzc or Zareh, fruit of Myrsine afrzcana. 

Kousso lias been employed from time immemorial in Abys* 
smia tor tko expulsion of tape-worms, wbi'ch there .prevail 
oxtehsively. But it is sMted by Johnson that its operation 
IS so seyoro that it often produces miscarriages, and even 
death, in pregnant women. In Europe it is said sometimes 
to have occasioned severe colic, but generally its operation is 
not dist2^ssing,.and consists only of slight nausea, followed by 
feculoiit and then-by liquid stools. According to Arena, these 
diderences depend upon an alteration which the resin undergoes 
by time. Of all the remedies for tape-worm (T(vnLa solium. T. 
hotliriocephalus) none is ingro efficient or certain, provided 
that the flowers ate fresh, but they deteriorate rapidly. The 
parasite.is generally discharged dead. 

^Thc Abyssinian mode of using it is thus described: A;i 
intusion is made with water.or boor, or the flowers are mixed 
.with honey to the amount of from 4 to G drachms, and the 
whole is taken in the morning, fasting, aud no food is eaten 
dip*ing the day. Generally, the worm is discharged in the 
course of 24 hours without purging, pain, or colic. This 
desGi-iptiou by Aubert and by Englernan, contradicts the dno 
given, above. In Europo and in this country ah infusion is 
prepared with 2 drachms of the powdered drug iu4 fluid ounces 
of bojliug watei*, which, when cold, is drunk without having 
been straiuod. Kraus recommends 25 Gin. (5vi) in famomulu 
on an {?mpiy st(;ma/:lq and followed an hour later by cie i »r oil. 
As its taste and smell are diBagreeable, resembling somewhat 
those of senna tea, it has been proposed to administer the 
powder in qrunulf .' inado with biigar aud swallowed iili 
some aromatic infusion. The following mode of prepavin<r 
tiro dosr* lia’s boon roceinrneiided : Treat, by displueeiiiom ^ 


Sl 


onnre of Ivourso in powder with e dincln-i i of boil jo 
and 1 A ; nf kjuiling water, Kx])resK thu litpiid, 

an cnmlso^i with it and iho yolk of* '^0 

puiolevric ethc-, sweeten, rjA flLiVOur with oil of uii 
oiunlsion should bo iakeii, fasting, at cria dose. 1*) 


eantor ? u 

1 -id mfcko 
dr'>po uf 
“0. Ithb- 

fwl. om 



patient should 
{Siillc and Maiscli. 
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fast the day before 
) ' ‘ •• 


using tho 


medicine. 


Description. —The panicles are. about 12. inches long^ 
much branched j axis and branches zigzag, hairy, and glan¬ 
dular, each branch supported by a ciliate sheathing bract; 
flowers very numerous, ^ to ^ inch broad, each with two large 
roundish ^ leinbranous-veined bracts at the base, which„ are 
green in the staminate. flowers, but become purplish-red iu the 
pistillate flowers; calyx shortly stalked, tc»p-shaped.,-hairy, and 
witli ten membranous and veined segments arranged iu two 
alternating whorls. The s^')als of the outer whorl of the male 
flowers are greenish-yellow, small, and nearly linear; but in 
the female flowers they are finally about ^ inch long, and 
much larger than the inner row of sepals, and’when fully 
developed are obovate and of a red color. Tho. five linear 
petals are inconspicuous, and much shorter than * the inner 
sepals, with w’hich they alternate. Stamens between fifteen 
and thirty, v'ery small and shrivelled in tho female flowers, 
equalling the petals iu the male flowers^ inserted in tho con¬ 
tracted thix)at of the calyx. Carpels two, or occasionally three, 
distinct, enclosed in tho calyx tube; styles projecting frouj tho 
tube; fruit a small membranous achone, pointed by the persis¬ 
tent short base of the style, and containing a straight fle.shy 
embryo with two plano-convex cotyledons'. 

1 ’lio female infloroaconco being most frequently eolloctod, 
the commercial article should have a pale brownish-red hue; 
and is often distinguished as r^d Icmisso. It is collected before 
tho fruit lius ripened, and eitlier tho entire inflorescence is 
dried loosol}^, or before quite dry a number of panicles are 
iormed into cylindrical rolls, measuring about 10 to 20 inches 
in h.rif/tb, Vv'cighing a])out 4 to 8 ounces and tied, by split 
culms of Cyprrns articfilatns; iho loose pBuicles are usually 
muc]) broL'cn. Tho nude inflorf.'scenco has iu the dny state a 
l’].f ill gv .0 di-brown colour, and is soiucliim s known’ as 
cs' Tho odour ofbofli vari' tt(‘s i-. jml strong, but jilensant 
t*od lia-liko; tho tastfe is gradually d<..v'cdopod, iniicilagiuous, 
bilioridi, acrid, ru,d disng. cruble. [nUV and Maiscli.) 
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'^'^^fS&icmical composition .—According to ^Yittstein (IS^O), 
kousso contains as principal constituents 6*25 per cent, of a 
Litter acrid resin and 24*4 per cent, of tannin, consisting of 
two kinds; lie also obtained 15-71 per cent, of ask and some 
tasteless resin, besides the common constituents, chlorophyll, 
wax,' sugar, and gum^ The acrid resin appears to be the medi¬ 
cinally active principle, and has,been varipuslj calle 
kwoscin, koussin, and 7 i 0 sm. As prepared by Br.O. Beuall (.1872) 


“§L 


by Pavesi^s process, it was found to bp an efficient tmnifuge* 
Kgusso is repeatedly treated with-alcohol to which slaked lime , 
has been added ;‘the I'esidue is boiled with water, the different 
liquids mixed, filtered, and distilled, and’the remaining liquid 
treated with acetic acid, which separates about 3 per-cent^ of 
koussin as a white flocculenfc precipitate, becoming denser and 
resin-liko and on drying yellowish or at a higher temperature . 
‘brown; in. larger quantities it has a peculiar odour of Russian 
leather, a persistent bitter and acrid taste, and is of a distinct 
crystalline appearance when viewed under the microscop.e. ' Dr. 

E. Merck has subsequently further purified it, 'probably by 
crystallizing it from boiling alcohol. Fliickiger and E. Bury 
(1874) describe it as forming yellow rhombic crystals, which 
are readily soluble in benzol, bisulphide of carbon, .chloroform, 
and ether, less freely in glacial acetic acid, sparingly in cold 
alcohol, and are insoluble, in wate^-; alkalies dissolve it readily 
and acids precipitate it again; it fuses at 142^ C. and cong('nls • 
to a transparent yellow mass, which when toneJied with a trace 


of alcohol is convei-ted into stellate tufts of crystals; its com^ 
position is aud it is probably an other of isobutyric 

acid. M. Liotard regards the active principle as an acid ; it 
combines with alkalies and Oxide of lead. Prof. Buchlieiin 
found this pure kosin to be- very inferior in its .antlielminti'c 


action. 


Ey distillatian with water, kousso yields traces of* vah rianie . 
and acetic acids and a little solid volatile oil havuig th.e odour- 
of tho drug and without any .bunifugo propoities. [SUllc 
Maifjcli.) 
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ROSA DAMASCENA, 

• Fig . — Millov Lawr, Bos. t. 38. Damask Rose (j&Vigr.),'Rosier 
de Damas {Ft.). ' 

Hab. — Syria. Cultivated in India.’ The petals, stamens, 
and. essential oij.'. 

. Vernacxdar. —6iilab-ke-pluil [Hind.), Gulappu, Irojappu 
{Tam.), Gulap-pliul (Beng,,), Roja-puvou, Gula-puvou {Tel.), 
GulabMmvou (Can.), Gdapha-clia-pliula [Mar.), Giilpb-nu-pliill 
{Guz.), • 

History, Uses-, &C.t!^Roses are mentioned by the old- 
est Greek \yriters, and among the ancients were sacred ta 
DiOnysns and Aphrodite. IJilder the Romans one of the 
principal Bacchic festivals was called ^ Rosalia,^ and roses wero 
used on all festive bccasions. The famous rose gardens of* 
Midas werp.situated in Macedonia, the modern Bulgaria, still 
famous, for the production of Otto of Roses. The Rose has * 
given risQ to innumorablo solar myths both, in the East and in 
the West,.one of the prettiest being the well-known .story 
of Giil-i-Bakawli. Dioscorides mentions the'astringeut proper¬ 
ties of rose petals, the use of their ash as a collyrinm, and tho 
medicinal use of the stamens. -The Sanskrit names for 
different kinds of roses appear to be modern, Satapattri 
(coutifolia) brung the iiaipo for R. damnscena. The variety 
known as t he Bengal rose, (R. involucrata) * with a white 
flower not unlike the English dog rose’ in appearance, is of 
interest, as its perfume is quite distinct from that of ordinary 
roses, Jiud is like that of the. jargonello pr ar, duo probably to 
tho presence pf amyl aceCatc, 

kliiiy (21, 10,) describes twelve varieties of tlie R«>so, and 
(.D, 7l:,) tbirty-two remedies derived from them. Ciidor the 
nailie of Ward the following kinds of rose are noticed in Arabic 
and work-s ;— Whil u wild rosu,d.U‘d wild rose. Red garden, 

rose, Yollow wild rn: e, Yellow gai^len rose, Dalik ur Dog ruse, 
W,I)h .> fhi.^ n r rosn, atid ii wild ro;5c called Wat d-cl-lundak, tho 

))';iu!suf wbich jirc described as yellow oulsido and red witliiu. 





' Of these the red garden Rose appears to be the E. damascena 
^vlucll•.is cultivated‘both in Persia and India for otecinal pur- 
Tooses, and is tho kind from'which Rosewater and Oil of Roses 
fjtre usually obtained. In‘India Rose buds are preferred for 
medicinal use^ as they are more astringent than the expanded 
flowers; they*are considered to bo cold and dry^ cephalic,‘cal'- 
diacal, tonic and aperient,* removing bile and cold humours; 
externally applied the petals are used as an astringent. The 
stamens ai\9 thought to be hot,. dry and astringent, and tho 
fruit is ercditod- with similar properties. Notices of the fruit 
of E. canim will be found in Arabic works under the name of 
Dalik. The Rose stamens (Tukm-i-giil or Rose-seed) of tho 
•shops are supposed to be derived from this plant, but are 
" * really those of E. damascena; the ancients also called tho 
stamens seed. .Pliny says ; ^^Iii the flower there is the seed as 
distinguished from the filaments,’^ and again, As to the seed 
of 'the rose tho best is that which is of a saffron colour.’^ Tho 
following preparations made with the petals of E, 'damascena 
are’used-as medicaments :— 

Dahn-i-ivanhi-lchdm ,—A fatty oil made by exposing Rose 
leaves and sweet oil to the sun and'thou .tilteriug.t 
'Dahn-i^ward-l-maibukh ^—A similar preparation made by 
heating the petals with sweet oil. over the'fire. Both of those 
oils are consiilered to be deobstrueut, astringent and aperient; 
thoy are also recommcjided in poisoning by caustic alkalies. 

. * Gulkand ,—A conserve made frefm equal parts of Rose petals 
and white sugar beaten• together; it is considered tonic and 
fath'^uing, aTul is much used by women und (dd people. 
Ibn Siiia says that ho cured a consumptive young woman 
with it. To this preparation Oa^in ikts inrhctt' is .sometimes 
added in India. 

(hdaiigahin .—A simil<ar preparation made with honey and 
con si deled Lo have much Lie: same properties* 

* For nn the iliici] are bull'sl v ith rice, ruiO gl)i anti Miijrar 

urr rahli’d. 

I The i'}6btvov tkaivu of the Greeks. Coin. Dios, iv, 1L 







Rosewater is largely used ‘in najtive practice in 
mucli tiiG same way as orange flower water is .by the French. 


Gulub’-ka-attar.—'Otto of Roses, having properties similar to' 
those of Rosewater^ is made in Persia and Iildia; but not in 
sufficient quantity to supply the Indian market ; a good deal 
has therefore to'be imported from'Turkey. Rosewater is 
mauufacturcd in Bengal and the Punjab, and a large qiiailtity 
is imported from Persia. An account of the preparation of 
Rosewater, and otto at Gluizipur in Bongal will bo found in tlio 
BemjOil Dispensatory. It appears that the common native still 
is used (this is simply a «)ugh form of alembic without a con- 
cleiisiug worm), and that one huiidriid thousand rosea produce 
about 100 bottles of Rosewater. Otto is only inado in cold 
weather. To obtain it tlm Rosewater is exposed to cold in sliallow 
• vessels, a thin film forms upon the surface, and is removed with 
a feather. One hundred thousand roses are estimated to pro¬ 
duce about 180 grains of otto. Otto is-said to have been first 
discovered in India by Nur-i-jehun Begum, A.D. 1612. On the 
occusio)! of her intirriage with the Emperor Jehahgir, the. 
Queen is said to havp observed a scum upon the surface of tho 
Ro.so\vatcr with which tlie canals in the gardens of the palace 
had been filled, and ordering it to be collected found it to havo 
a delicious fragrance. For an interesting history of otto and 
its introduction into Europe the Pharniacojraphia may bo 
cousulrod. Colonel Policr (Ai?. Ros. 332), who doscribes the 
process of preparing otto in India, as conducted by himself, 
Say.s : — Tho colour of l ]\0 attar in dilTcronh yc:ir:i varies greatly 
when obt lined from roses grown ou tlie f?iaino ground. Emerald- 
green, bright yellow, or reddish attar is often soon. Tlio 
calyx may bo loft, as it does not affi>ct thr: quality of the oil, 
or impart any colour to if. Tbo yiold iii thu mosL i’avuiiruble 
seasons is 3 drachms per 100 lbs. of voso loaves. 

Ocscriplion .— TL dama.'.ccna is u shrubby plant, with 
mumn-ouB unoiiuol strong prickles, <liJatod at tho bas(?; Ic.-^fleks 
5 to 7, ovatw, stiffish ; fluw<.‘r-btid oblong, sepals defle.\(Ml after 
ho flowers liavo opgiicJ; tube elungated, often dilated at tho 
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fraifc ovate, pulpy; calyx and peduncles gland ulosely 
liispid, viscous; colour of flower light red. 


'^L 


Chemical composition. —'Puro oil of roses carefully distilled is 
at first colourless, but quickly becomes yellowish. Its spe¬ 
cific gravity at 22°*9 C. is *870 and its boiling point 228°*8 C., 
it solidifies at ll°‘l to 10°‘l O.j and'is soluble in absolute 
alcohol and in"^ acetic acid. {Brannt.) Rose oil is a mix¬ 
ture of a liquid constituent containing oxygen, and a hydrocar¬ 
bon or stearopteu, which is not altered by boiling with 

alcoholic potash, and which is entirely destitute of odour. From 
the Turkish oil it may be obtained to the extent of 12 to 14 per 
cent., in the German oil it is present to the extent of 32 to 34 
• per cent. The liquid portion of Rose oil has not yet been 
obtained entirely free from tho stoaropten. To isolate the 
sfcearopten, Messrs. Schimmel lieated fifty grams of oil ^vith 500 
grams of 75 per cent, spirit to a tomporaturo of 70° to 80° C., 
upon cooling, tho stearopten separated almost entirely. It 
was then removed from tho liciuid and treated similarly with 
200 grams more of 75 per cent, spirit, and this operation 
was repeated until the stearopten was obtained perfectly 
odourless. 

Rose oil, from which the stearopten ha# been removed in 
the above described manner, is perfectly liquid at 0° C.; but 
when placed in a cooling mixture it solidifies to a gelatinous 
mass, showing that it is not quite free from stoaropten. 
This liquid oil is described as having an extraordinarily fino 
and powerful odour, and as prosouting tho aclvaiilago that 
when used dissolved in spirit it does not give idso to any 
cryslalliuo separation. 

IE cautiouhly nndti d by tho.wannih «>f tho sun, tho stt^arop- 
ten forms on cooling microscopic crystals of very peculiar 
shape. Most of them have tho foinn of truncat(ul ImNalii^dr il 
pyramids, not however belonging to tho rhomboluMlric tom, 
as tho angles ai‘e evidimtly nob equal; many of them arc oddly 
curved, thus §. Examined under the polarizing microscope, 
these crystals from their refractive power muLo a bnlliaiii 
73 
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object. (Messrs, Schimmel ^ Co.^s AprilBeric!it^ 1889; Thar- 
macographia.) 


Adulterations ,—According to Brannt,. the most usual and 
reliable-tests of tbe quality o£ Rose oil are : its odour, its con¬ 
gealing point, and its crystallization. Mucb of the Persian 
Rosewater is diluted with water in Bombay before it is sold. 
Pure otto is hardly to be obtained; ~it undergoes adulteratron 
before it is shipped to Bombay, and on arrival is still further 
falsified by a large admixture of Sandalwood oil, reducing its 
value from Rs. 16 to Rs. 2 per told. In the preparation of 
adulterated otto in India Sindalwood chips are added to the 
roses in the still. 

Wo have been unable to ascertain that otto is ever adulter¬ 
ated with Rasa grass oil in India, nor do the dealers in the 
latter article appear to know anything about its use in Turkey 
for this purpose. 


Oommerce ,—The Indian market is supplied with dry Roses 
from all parts of the table land; both buds and expanded flowers 
arrive together, and are valued at about Rs. 4^ per Surat 
maund of 37^ lbs. The buds are separated and sold for Rs. 7 
per maund. The oxpamlod flowers aro worth only Ra. 3 per 
maund, and are purchased for the preparation of Gulkand. 
Rosewater, to the extent of 20,000 to 30,000 gallons annually, 
is imported into Bombiiy from the Persian Gulf; two (pialitics 
are met with, Yak-atishi (onco distilled) and Du-atishi (twice 
distilled). Value, Rs. 4 to Rs. 4J per carboy of 20 lbs. 

Otto of Roses is imported from Persia and Turkey, and a 
small quantity is made in India. In Bulgaria, which is the 
chi(3f seat of manufacture, it is packed in squat-shaped motal 
holding from 1 to 10 lbs., sown up in white woollen 
cloths. Their contents are frequently transferred at Con- 
stuntinople into small gilded bottles for export. The value 
of an average harvest is from §3,500,000 to §1,500,000. 
[Jirarini.) 
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PYRUS CYDONIA, Linn 

Fig.— Bentl. and Trim., t. 106, Quinco tree {Eng.), 
Coignassier commuu (Fr.). 

Hab. —Central Asia^ cultivated in all temperate climates. 
The seeds. 

Ver 7 iacular. —Bihi-danah (Hind,, Qiiz., Mar,), Shimai-raa- 
dalaivirai {Tam,), Shima-dalima-vittulu {TeL), Shime-dalimba- 
bija {Can,), 

History, Uses, &C.—The quince was called by the 
Greeks Ghrijsomela and by the Romans Malum auroim; it 
was sacred to Venus. Plutarch states that it was a popular 
custom for tho bride to eat a quince before mounting the 
nuptial couch. Virgil in his third Eclogue lias an allusion 
to this custom :— 

Malo me Galathea petit, lasciva puclla, 

Eb fugit ad salices. 

According to Mattioli {De Plantis) it is considered in Spain 
to be an antidote to Hellebore. {Guhernatis Myth, des Plantes,) 
The author of tho Malchzan describes three kinds of quinco 
{Safaijal) —tho swoot, tho sour and subacid, called in Arabic 
Muzz. The sweet and subacid quinces are commonly eaten as 
a fruit by tho Arabs and Persians, and are considered ooplialic, 
cardiacal and tonic; they are also oaten baked. Tho leaves, 
buds and bark of tho tree are domestic remedies among tho 
Arabs on account of their astringent properties. In Persian 
Karahddins (Pharmacopcoias), a number of receipts for making 
conserves, lozenges, ic.j of the fruit, as well as a conserve of 
the flowers, will bo found.* In India wo only raeeit with the 
seeds as an article of commerce. They are ooiisidered cold, 
moist, and slightly a^triDgont;, and are one of the most popular 
remedies in native practice, tho mucilago being prescribed in 
coughs and bowel complaints as a demulcent; external ly it is 
applied to scalds, burns and blisters. ^ 

Oouf. Dioscoriiles v., 20, et seq, for Quince Wuu , Quince honey, &.c. 
Kv^(jiviTrj9 oIpos Kvbwi iicXt; jc.T.X. Pliny, 23i 
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Description. —The quince resembles a pear in shape an^l 
size; when ripe it is of a golden yellow colour. The kina 
commonly cultivated in Europe is sour and astringent, but has 
an agreeable and aromatic smell. In Arabia and Persia sweet 
edible quinces'are grown^ and are commonly offered for sale. 
In structure the quince differs fi'om the pear in having numer¬ 
ous seeds in each cell, which cohere together by the mucila¬ 
ginous membrane with which each seed is surrounded. The 
seeds arc irregularly ovoid, flattened and three-sided from 
mutual pressure. At the lower end is the hilum, from which 
the raphe extends as a stiftght ridge to the opposite extremity, 
which is slightly beaked and marked with a scar indicating 
the chalaza. The testa is of a dark brown colour, and encloses 
two cotyledons and a straight radicle directed towards the 
hilum. The kernel has the odour and taste of bitter almonds, 
but tho testa is simply mucilaginous. 

Clumical composition .—According to tho Pharmacograplda 
tho mucilage of tho epidermis is present in such quantity that 
the seed easily coagulates forty times its weight of water. By 
complete exhau.stion, tho seeds afford about 20 per cent, of dry 
rnucilage, containing considerable quantities of calcium salts and 
albuminous matter, of which it is not easily deprived. When 
treated with nitric acid, it yields oxalic acid. Afccr a short 
treatment with strong sulphuric acid it is coloured blue by 
iodino. Tollcns aud Kirchner (1874), assign to it tho formula 
regarding it as a compound of gum, 

0 ^®, aud cellulose, loss one molecule of water. 

Quince mucilage has but little adhesive power, and is not 
thickened by borax. That portion of it which is really in a 
stale of solution, and which may be separated by liltration, is 
pror'ipitabhi by metallic salts or l;y alc(dioL Tho latter ])reei- 
pitate ifftcr it has ])oon dried is no longer dissolved by water 
eitlier cold or warm. Quinco nmcllagti is, on. tho whole, 
to bo regarded jus a soluble moditication of cellulose. 
Guns and J olleus ehow tijat (quince ijiucilage yields furlur- 
iddobydo on dietillatiou Nvith dilute sulphuric acid, indicating 
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tlic presence of arabinose or xylose, but no crystalline carbo¬ 
hydrate was isolated. The syrup contains no dextrose or 
galactose, as neither saccharic nor mucic acid were formed on 
oxidation. {Journ. 0/iem. 8oc.^ May 1889, p. 541.) Lancaster 
(ilm. J. P/mrm., xxxi., 198,) obtained 1*C grm. of crystallized 
malate of lead from the acid contained in 453 grms. of the 
Iruit. Wohler {Ann, F/iarm.j 41, 230,) by distilling ripe quinces 
with water, obtained a trace of an oily liquid possessing the 
odour of the fruit, and which he considered to probably con¬ 
tain a^nanthic ether. Artificial essence of quinces consists of 
ethyl pelargonate. The seeds contain about 15 per cent, of 
a very mild oil {Brannt), and according to Warnecke, yield 
3*65 per cent, of ash, possessing the following percentage com¬ 
position: Potash 27*09, soda 3*01, magnesia 13’01, lime 7’G9, 
phosphoric acid 42*02, sulphuric acid 2*07, silica *75, peroxide 
of iron 1*19, chloride of sodium 2*57. (Kensington,) 

• Commerce ,—Quince seeds are imported into India froiu 
Afghanistan, Persia, and‘Cashmere. Value, Es. 10 to Es. 25 
per Surat maund of 37^^ lbs., according to quality. 

The imports from Cashmere are valued at Es. 7,000 yearly. 

Anchanchak or Anjukak, —Under these names tlio 
seeds of the wild pear of Persia (Pyi'ns commimis, Linn.,) are 
sold in the Indian bazars; they are much larger than those of 
the cultivated tree. Aitchison (Botany of the Afghan Fillml- 
taiion Commission) I'emarks : ‘^In the Badghis I came upon a 
siniill forest of Pear-trees, Which I thought might have been 
the remains of an old orchard, but 1 was informed that this 
was nob the case. The tree is well known as a wild one. It 
is called amruclia from the small fruit it bears, this being a 
diminutive lor amrud. The fruit is dried, ground iut«> a Hour/ 
and mixed with ordinary wheat tlour.^^ The seeds are eaten 
and aro considorod to bo very strongthening. 
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AGRIMONIA EUPATORIUM, lAnn, 

Fig. — Wallroih Beitrag. Bot, 1. 54^ t, 1, /. 9; Camb. in 
Jarq. Voy. Bot, 55, t, 68. Agrimony [Eng,), Aigremoiue 
[Kr.). 

Hab.—Temperate Himalayas, Persia, Europe. The herb 
aud fruit. 

Vernacular, —Shajrat-el-baraghis, Shaukat-el^muntinch 

{A rah,) 

[History', XJscs, S§C, —This herb is the iuTraTcapiop of the 
Greeks Dioscorides (iv., 39) describes it as having inverted 
fruit, so rougb and bristly that they adhere to the clothes 
when ripe. The fruit and herb was used both externally and. 
internally as an aromatic astringent. Pliny (25, 29) says:— 
‘^Tlie Eupatoria also is a plant under royal patronage (Eiipator 
Mithridates, king of Poutus), the stem is ligneous, hairy, aud 
swarthy, a cubit or more in length. The leaves are arranged 
at regular intervals and resemble those of cinquefoil (Poton*^ 
tilla) or hemp; they have five indentations at the edge, and 
are swarthy like the stem and downy. The root is not used. 
The ::oed taken in wine is a sovereign remedy for dysentery/^ 
A. E»>ifaiorium appears to have been known to the Western 
Arabs under the names of Shajrat-el-baragith and Shaulfat-oh 
miintineh, and latterly as Ghafith or Khdfil. Ibn Sina and the 
En itrn Arabs and Porsians ‘adopted a Persian plant called 
vsJl-p (( ihafat^ as representing the Eupatorion of the Greeks, 
aud describe a plant having the foliago of Agrimony but with 
a long dark-blue flower. This plant is still sold in the East 
niuh r the name of Ghdflth or Ghutis, and is Gcnliana OLirieri, 
Gri.^'fo., which Aitchison observed growing in such profusion 
on the sandy downs of tho lladghis as to give a blue colouring 
t'. ibem. It is called Gul kalli by tho Persian peasants from its 
bLii;T u::jd to cure Ji (kr.lli) or ritigwonn of tho scalp in 
cliihlivii. The-Hindus, do not appear to be acquainted with 
tho nCMli.-iuDl properties of Agrimony, but it is still used in 
I'ij 'opeas a pupukr astringent and stimulant in gaiglos for 
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throat and as a wash to sores. Agrimony tea is used-iis 
a domestic remedy for dyspeptic conditions with derangement 
of the bowels, and also hot to induce perspiration in febrile 
affections. According to Nicholson {Mcd.Times andGaz,, 1879, 
p. 367), Agrimony is an efficient ta 3 niacide when given pounded 
to a pulp, and followed several hours afterwards by a dose of 
jalap, and also an active diuretic and antiscorbutic. The 
plant contains 4*75 per cent, of tannin, a fragrant yellow 
volatile oil, a bitter principle, and a yellow colouring matter, 
which has been used as a dye. 


Bintafalun. —All Indian Mahometan works on Materia 
Medica contain lengthy descriptions of the virtues of 
^ tho Tt€VTa(f>v\\ov or cinquefoil of the Greeks, which is generally 
identified with Potentilla TomentiJlay Sibth., a plant the roots 
of which were formerly much used in medicine on account of 
their astringent properties, and which the old physicians 
considered to have a peculiar action upon the acidities of tlio 
stomach and bowels, and to cleanse them from the slimy mucus 
and sordes witli which they were supposed to be loaded. Tho 
drug is not obtainable in tho bazars, but Dr. Stewart has 
observed tliat tho roots of P. nepalciisisy Hook., are used as a 
substitute for it in tho Punjab, and Murray records the use of 
) P. 8upina, Tunn., in Sind. P. nopalensis, like P. TumcntlUuj 
coutaius tumiiii and a rod colouring matter. 


COTONEASTER NUMMULARIA, PhchctMcy, 


Fig,--^Traii8, Lin> Soc,, 2nd Scr, Botany, FoZ. ilLi Pt.I.y 
PZ./X. 

Hab .—I’ersia. Tho manna. 

Vernacular. —Siah-chob, Kashiru {Vers,). The manna, Shir- 
khislit, Shirkhushk [Vera.]* 

History, Uses, &c. —Mir Muliammad llus iiiu ro marks 
ill the Makit.Akn-oUiidioiya that Shirkliisht or Shirkliushk 
is not, ns is gonorally statod, a honey dew which falls u]>6n 
corbiiii trees in Khorasan j but is an exudation from a tree 
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Kashira by tbe villagers of that province, a small tree 
with yellow and white mottled wood, which is much valued 
for making walking-sticks. The Persian name Shirkhushk sig¬ 
nifies dried milk.^^ Aitchison describes Cotoneaster as a tall 
shrub or small tree common on all the hills of the Paropamisiis 
range, where there is moisture at 4,000 feet altitude. He says 
the stems are esteemed for walking-sticks and for handles 
to agricultural implements. From this shrub a manna called 
Shirkhisht at a certain season of the year is collected. It is 
largely exported to Hindustan and Persia. [TransyLln, Soc> 
2)1(1 Ser, Botany, Vol. iii., p, 64.) In India this manna is 
generally confounded ^v4th Gazangabin or Tamarisk manna, 
both kinds forming one commercial article which is sold under 
the name of Shirkhisht or Gazangabin. The author of the 
Mahhzan describes the manna as readily melting in the mouth 
with a sweet cool taste; when adulterated with barley flour, 
as is sometimes the case, it is not wholly soluble. He remarks 
that the Christians obtain a similar substance from Italy in 
largo quantities, and that in India, in the districts of Behar, 
Patna, and Bhagulpur, a substance something liko mainia ia 
prcf)arod by heating the roots of a tree called in Hindi Kerf era 
over the lire, so as to cause an exudation of juice from tho out 
end-, wliich concretes like candy and has tho properties of 
manna. It is called in those parts Harldlu. Hakim Mir 
Muhammad abul Humid states that he has himself used it as 
manna.Munna is much valued in the Ea.st, as, in addition to 


♦ A sompU; of manim from an unknown botanical souroi*, sent to Dr, G. 
Watt from the o’ontriil Provinces, was in whitish masses with a stratified 
orystsilliuc fracture, f->we!ctiHh cotlu- taste with an odour of ordinary nmmm. 
it was soluble in water with a slight opacity, ainl the solution was not 
atfcctcd by iodine or lead acetate ; it had a slight right-hando<l rotation on 
pohirl/.cd light (1*58°), and the reduc tion it caused in l’Vddiiig*M solution 
iilinv.cd that it <'uutuinc<l 5 8-1 per cent, of glucose. It dissolved in cidii 
«uiplinric ueid with ri red colour, and boiled with hydrochloric iicid it filford- 
ed a brown solution. O.xulized with nitric ac;i(l wliite crystiiln of inucie pi id 
Were <h:positt;d. It began to fuse at 130^ and melted at 140° in brown 
globules Dissolved in boiling winter and the solution cooled, a crop of hard 
white crystrds separated. These erystds did not reduce Pehling, and their 
Bolutiou had no iudioii on polarized ligVit. They mclti il not hclow 
The mother liipior was very fennenhthlc, abundantly reduced IVliling, nnd 
wa.*« <ie\tro-rotntory. Tile white civ-tals were not eflloreseeut, and resem¬ 
bled juaiiuitc, except that they were not ^ o soluble in water. 
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properties, it is supposed to strengthen the liver, 
stomach and intestines, and to counteract the hot humours 
which are liable to be generated in those organs. It is also 
valued as an expectorant.’ . 


% 


Description. —Shirkhisht occurs in small yellowish- 

whko granules about the size of millet seed, mixed with the 
. small ovoid leaves of Cotoneaster. It readily dissolves in the 
mouth, leaving a sweet cool taste. 

Chcmicdl comj^osition.' —M. Raby {Union Pharm.y May 1889, 
p. 201,) fmds it to coirtaiu about 8*3 per cent, of glucose, 4’1 per 
cent, of cane sugar, or an analagous sucrose, and about 50 per 
coat; of a uew sugar, which ho proposes to call chirkhestiic. 
He separated it by removing the glucose and sucrose by for- 
.mentation with beer yoastl ' Chirkhostito has a composition 
represented by the formula aud appears to belong to 

the mannito • group; it is nearly related to sorbite, sorbite 
melting a little below 100° 0. and chirkhestite at 112° 0. 
Sorbite doos not affect polarized light, but chirkhestite does, 
although it appears doubtful whether or no this action is duo 
to impurities. Cliirkhestito dissolves in less than half its 
weight of cold water. {Phanji, Journ., Juno 8thy 1889.) 


, SAXIFRAdACETE. 

SAXIFRAGA LIGULATA, Wall. 

Fig.— Ilouk, Exot^ EL L, t, 49; JJot. Mag., t. 340(3. 

Hab.~»-TeiTipcrate Himalaya. Tho rhizome. 

Voniacular. —llat-pia, Popal, HiU'^patrak, Dakachlni (Urnd.), 
Pn duiubhod, Pakhunblicd (Luh'an Bazars), Alia, Torougsingli, 
{Khasia), Sohaupe-soah (Nipal). 

History, Uses, &c.^Tlio rhizome is a well-known 
Imliaii drug, and is described by Sanskrit writers under the 
name ot Pashdna-bheda or stone-break* • It is biif)j>t)seil 
to difciiolvo gnivol or stone in the LluKler, auil lo act as a 
7-i ■ ' ■ 
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diuretic in doses of 15 grains. It is also said to be an antidote 
to opium, to have tonic properties, and to be useful as an 
•astringent in diarrhoea and pulmonary affections. Sometimes 
it is applied externally as an astringent. In Sind it is rubbed 
down with honey into a paste, which is applied to the gums of 
children when teething;'if used freely in this way it;may do 
harm by confining thehowels too much. 

Description. —The rhizome occurs in pieces 1 to 2* 
inches long, and about half to one inch in diarhctor.’ The 
external surface is brown, wnnl'led and scaly, and .boars nume¬ 
rous scars of rootlets, ancf^circular markings. The substance is 
donscr'and hard, with a reddish colour. .The rhizome appears 
to have been^ cut up before drying. The red colour of the. 
sections is only external, as a fresh cut shows the interior to 
be much lighi> 3 r, or almost white. Under the microscope there 
are seen numerous conglomerate crystals and ovoid starch cells. 
The taste is slightly astringent, and the odour similar to that 
of tan, but more aromatic. 

\ 

nihv)vad composition^ —The othorcal extract of tho Cnoly 

powdered rhizomo was of a palo browu colour, somewhat crys- • 
talline, and contained the peculiar odorous principle of the drug. 
Tho aqueous solution of this extract gave inky mixtures -wnth 
ferric and ferrous salts, and. precipitated gelatiuo solution. 
The mixture of tannic and gallic acids was shaken up in Bqlution 
witli pure ether, and the supernatant liquor afforded the gcillic 
acid in a pare condition, known by its reactions with strong 
sulphuric acid and alkalies, and by mixing clear with gelatine. 
Alcohol romov^ed from tho residue of this extract au odorous 
body of soft fatty coiisirtoriro, and the remainder of tho extract 
war a v;. tm itiiig aljout 18® C. Tho wax was iusolublo m 
cohl alcohol, bi't alm^i^t. ootiroly dissolved on boiling, sopa- 
lading into a m iss of crystalline plates when cooled, not wholly 
dh adv' (I after prol-ragnd r.g with alcfdiolic potash, nut 
(',olnV;l(; in cold or hot sulpliiiric acid; in the latter it firat 
t’mv-d >’ed, thon urdtod aru) bltickcnral; nitric acid decomposed 
it into a yellow brittle rersin. 
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saxifraqaceue: 


e alcohoKc’extract of the powdered drug contained a largo 
quantity of a tannic acid, with some unery.stalli 7 .able sugar. 
The tannic acid was soluble in hot water and reprecipitated on 




cooling; its insolubility was prevented by adding ammonia 
until the cold solution was neutral; neutral plumbic acetate 
then removed the whole in the form of a reddish-brown sedi¬ 
ment. The acid gave a blue-black solution with ferric salts, a 
precipitate with gelatine, and showed evidence of its glucosidal 
nature. The acid was very similar to.the gallo-tannic acid of 
oak-galls. ^ The resomblanco is. very close when comparing 
their lead salts : gallo-tauuic acid leaves 50*00 per coat, of 
lead oxide, thcr tannic acid under examination loft 50*45 per 
cent, of oxide as the mean of two fairly concordant estimations. 


The filtrate from the lead precipitate, after treatment with 
. hydrogen sulphide, was -composed entirely of Sugar readily 
reducing fehliug^s solution. No alkaloids or mineral salts 
. were detected. 


The aqueous -oxtract contained gum, tannic acid, sugar and 
a small amount of iuorganic salts. 

treatment of the residua^ powdor with a ono por cent, 
soda solution dissolved out some red colouring material and 
motarabiii. Ou adding acetic acid to the solution, it at once 
pectiuized ; this effect was produced also wheu ferric chloride, 
iodiuo in potassium iodide, and sulphuric and hydrochloric 
acids were added. The pectinizatlon was very remarkable. 
As it would have required an onormous arnouut of spirit to 
cause the precipitate to separate, its estimation would liavo 
bcMjii afctondud by a great loss. In thu follow;eg table, tho 
nietarabin, albumen, &c., is the loss on the powdered drug sus¬ 
tained in oxhausting it with diluted soda. AfUfC iirolongcd 
boiling with acid previous to tho treatniout wiih Boda, tho 
pcctiuizatfoa of the metarabia did uot take pUiao when mado 
neural with acid. •. 

Tho calcium oxalate was dissolved out by Uicana ol five pec 
(cnt-. liytlrocldoric acid. This salt Was iit ilic plant in the Airm 
of cougloTuerate raphidc.s, and its roducti*':. tv the form of 
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carbonate when the plant was burnt constituted the major 
portion of the ash, which amounted to 12*87 per cent. ■ * • 

The starch was estimated by conversion into glucose by 
boiling it with a 1 per cent, hydrochloric acid solution for four 
hours, and titrating the resulting liquor with Foliling’s copper 
tartrate solution. 


The table gives ,the quantity of the. different constituents of 
the rhizome of Saxifraga ligiilata as far as they wero identified 


in the foregoing analysis :— 

Wax and odorous principle. *92 

Gallic acid... 1-17 

Tannic acid . *14'28 

Glucose. frGO 

Mucilage . 2*78 

Metarabin, albumen, &c.. 7*85 

Starch . 19*00 

Calcium oxalate . 1T61 

Mineral salts. 3*80 

Sand . *58 

Crude fibre .. 20*80 

Moisture and loss..,.*.. ll'Gl 


100*00 • 


DICHROA FEBRIFUGA, Lour. 

Fig—Wall PL As. Par., ^.*213; Bot. Mag., t. 304G. 

Hab. —Himalaya, Khosia mountains, Java, China.. 
VernacAilar. —Basak(7Tmd.), Singnamook [Bhutan], Geboka- 
nak [Lopch.a). 

History, Uses, &c.— A shnib oftho uppoi-liill forestn 

from 4,000 to 8,000 feet. It was first brought to •notice by 
Loureiro (Z’7. Cochin. 801), who says:—'‘It is febrifuge and 
cures quotidian, tertian, and quartan fi'vers; if faken in the 
crudo slate it usually causes vomiting, but if slowly stewed in 
wiiio until the latter has evaporated, it purges tho bowels and 
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• In Cocliin-Cliina it is called Cay-thuong-son and Cliam-cliau. 
In Sikkim and Bhutan th© root in the form of decoction is in 
general use as a febrifuge amongst the natives; it first acts as 
an emetic, and is thus supposed indirectly to carry oil the fever. 
It appears to have no active effects, unless taken in Jarge 
quantity, when it causes vomiting and depression of the circula¬ 
tion. 

Description. —The yellow bark of the branches peels off 
in flakes. The root bark, which is generally made use of in 
India,, is of a light colour, soft-and corky in structure and 
almost tasteless. It occurs in the form of small chips, and has 
a faint aroiimtie odour. If chewed it causes a sensation of. 
nausea. Tho external surface is fissured longituditxally, the 
internal is smpotli and rather waxy. 

Cha^nical coiyh'position *—The ethereal extract of the root-bark 
contains a crystalline gliicoside allied to oesculin, which may ho 
termed Dichroin. It gives an opal blue colour with soda solu¬ 
tion, and dissolves in sulphuric acid, showing a reddish colour 
by transmitted light, and a fine mauve-blue by reflected light. 
Bichromate of potrvssium with sulphuric acid forms an indigo- 
bluo colour, turning yellow on the addition of a few drops of 
water. With Ncssler’s reagent it forms an opalescent solution 
and precipitate. Most of tho alkah/uUxl reagtmls precipitate it 
in acid solution, but not when iiontrfd. It givo:^ a pavplish 
colour with ferric salts, and a pink colour with lorrous 
sulphate. 

A second crystalline principle iiiHoliiblo in water is also pro- 
* sent in this extract; it is soluble in alkaline liqinds, nml ap]n -irs 
to bo a kind of wax. Dichroa rootj dillVring frotu oflii r i Laiits 
of tho order, contains no tannin : a small prc'portion of bt.n eh 
exibis in the bark. 
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CEASSULACE^. 

BRYOPHYLLUM CALYCINUMi Salisb. 

Fig — Bot. Mag., t, 1409; Mooli. Bot. Misc., iiu, 100. 

Kab. —Tropical India, The leaves. 

KALANCHOE LACINIATA, -DO.:,. . 

Fig. — PI. .Grasses, t. 100; Wight Ic., 1158. 

Hab.—Deccan Peninsula, '"Bengal. 

Vernacular.—Eemsagar, Zakhmhyat '( Bind. Beng.), Parna- 
hij, Ghaitnari, Gbaipat, Araumaran'(Mar.), Mala-kulli {Tam.), 
Kalnaru, Haradliachchaka (Can,). 

History, Uses, &C. —These two plants, as w.oll as K. 
spathulata, DC., a native of the.tropical Hiraal!}yas, known 
to the natives of the Punjab as Taldra and Haiza-lca-pafia, arc 
called in Sanskrit Asthibhaksha and Parna-vija or “ leaf-seed,” 
because their loaves when placed upon moist ground, tako root 

iiud produce young plants. The leaves slightly toasted are used, 
as a styptic application to wounds, bruises, boils, and the bites 
of vonoujous insects. Aiuslio, speaking of A', laciniaia, says : “ I 
can luysolt' speak of their good ctrcct.s in cleaning ulcers and 

Iilhiying inllsnuinution.” Wo huvo SL-en decidedly bcuoticiul effect 
follow their application to contused wounds ; swelling and dis- 
' colorution were pvGvontod, and union of the cut parts took 
place more rapidly than it docs' under ordinary- treatment. 
The juico of the leaves is administered in doses of i to .1 tola 
(45 to 18') grains) with double the quantity of melted buttov 
in dit.nhcca, dysentery, and cholera; it is also considered bene¬ 
ficial ill lithiasis. Corre and Lejanne (Mat. Med. et Tox. Colo- 
nialc) state that B. cahjcinwn is called “ Iterhe a mal de taio” 
in tho Antilles, a'nd is used to cure liendache, also that it is a 
good emollient. They remark ihat it bears the popular name 
of "Langne d<: fenme” parccquo les fcuiiios separdcs do lu tigo. 



DR OSERA CEAB. b\ 

naissance il des'. racinGs adventives et deviennent 
point de depart d’ane' vegetation qui ne s arrete plcis (par 

allusion sans douto a la difficulte (Je refrdner..la languo 

■ des creoles I 

Description.— B. calycimm is a tall, flesliy, erect', suf- 

fruticose plant, having thick, ovate-erenated leaves, consisting 
of oiiQ largo leaflet and two smaller ones; petiole and margin 
of leaf purple ; blossotn a terminal panicle of pendiilQiis, tubular,^ 
yellowkli-red flowers; the leaves have a'strongly acid and 
astringent taste. * 

•tET. laciniata has decompound and pinnatifid leaves, tlio 
segments oblong-acnte, coarsely tootlied, upper oiies nearly 
entire ; sepals lanceolate-acuminate, spreading ; cyme paniclcd; 
flowers yellow. K. spat^hulata has the lower leaves commonly. 
3 to 4 (sometimes 10) inches long besides the. petiole; upper 
leaves (with the petiole) often 8 to 4. inches long’by g broad, 
frequently ses&ile. Flowers clear yellow. 

• Chemical 'compositiQn^ —The fresh leaves of B. cahjeinum 
contain in 100. parts:— * 

Water.....89-‘V 

Uiganic uiattor-....... 8'/^ 

Miuoral matter...;. • .' 1’51 


’ They give np to alcohol chlorophyll, fat, and an organic 
ncici of a yellow oolgiir striking an ollvo’grcon tin! Tv'iUrferric 
chloride. Water extracts acid tartrate of potaseinm,- sulphate 
of calcium and aotuo free tartaric acid. Calcium oxalato occurs 
in tho residual tibrous portion of tho leaves. 


DROSERACE.^, 

1 

DROSERA PELTATA/B7n. 

Hab. —Himalayas and Nilgiris, distrlbulod in Malay Ai 
chipeliigo. Peltate Sundew {Eng.), Kossolis on bouclier (Fr.), 
History, Uses, &C. —TheSundewsare smallhorbacoous 
plants growing in grass laud> 'mH are interesting from the fat l 
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leir leaves have glandular hairs which close’ upon flies 
11103 insects that rest ♦ upon .them. Darwin has proved, that 
animal food is digested by these plants, and.it increases their 
vigour of growth, the weight of the plants tliemselves, and 
makes them capable of producing more capsules and seeds. 

• They are bitter, acid and caustic, and-applied to the skin cause 

pain and inflammation. Their blistering properties are.known 
at. Madura’, and Madden has reported, the same- effects at 
Kunawar; S to wart, -ho w e v e r, i n P 6 PZa7i^i>' was no t ae pu ai n te d- 

wiib thdse plants west of the Sutlej. The powdered‘leaves 
mixed with salt and applied to the ami with ’ a waterproof 
covering produced a pu'rplishfkred coloration, and after three' 
hours caused such pain that the poultice had to be removed. 

• On the. fifth day inflanimatiou set-in and the skin became 
■ most tender; on the eighth day it blistered without any incon¬ 
venient symptoms, and on the ninth day the- coloured, skin 
burst and was removable in a few hours afterwards. On th 9 
Continent trials have been, made with the alcoholic extract of 

’ JJ. ruiiiiidifolia in eases of phthisis with apparently favourable 
• results, while some physicians have remarked that it is too* 
acrid, drying and hot to be serviceable for internal use. Homeo- 
.paths'censider that in pathogenic doses it caused a spasmodic 
.cough resembling pertussis. The Vytian^ use the D'rosera 
’ for reducing gold to powder. The plants are ground to a paste, 
which is it^ide to cover a sovereign and then euclosed in two & lall 
piocoo of an cartbern pot cemented together with cloth and ( Vi 
When dry the whole is placed in the centre of a pile of I’e* 

• tits (dried (:owdui;g) and thoroughly burnt. After cool 
the.gold is found reduced to powder, and is given iu grain dosv. 
with g.hee or some confection twice a clay as an antisyphilitic, 
alterative and tonic, Druserac are said to curdle milk, but a 
cold infusiou'of this plant does not sq act. 


Sl 


. T^oseviption.- - Dt'otu i a jwllata iu a dclicato lilLlc plftut, of 
about •> to 12 incdies in height, with suliterminal rae‘}mcs 
becriug wjiito flowers; loave^r long petiol'cJ, lunab) peltate, 
and arising from the 5tem as well an the root. The plants dried 
upon paper, cloth or. wood stain thoin with a‘ deep-red colour. 
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has tlio odour of sour milk. 


lo\vd6r of the freshly dried herb is dark olive green, a 



5 



CJicnncal composition .—Tho dried and powdered plants ex¬ 
hausted 'sritli alcohol allordcd 26*3 per cent, of a deep red brittle 
;resilue ; tdie portion of this extract insoluble in water consisted 
of a erv stallizable colouring matter associated with resinous 
s^ibstances. By treatment of the powder directly with ether 
the colouring matter was removed in a pure condition and in a 
crystalline,/orm of yellowish-brown prisms. These crystals 
were slightly soluble, in boiling water and imetic acid, and more 
readily in strong alcohol, benzol, chloroform and ether. The 
crystals melted above the boiling point of water, and heated on 
platinum foil gave ofE green fumes, which condensed on a cool 
surface as a yellow crystalline sublimate. The solution in 
alkaline liquids was deep violet red, discharged by acids j and 
a dye Ixith of tho powder in which somo silk w’as immorsod 
produced a fast rich brown tint. There can bo little doubt 
that this colouring matter is related to that obtained by Ronnio 
from tho root of I). Whilialicri growing in Australia. Tho result 
of Rennio^s investigation was tho so25aration and analysis of two 
pigmentary jirinciples of a crystalliuc nature. The oho loss 
solublo in alcohol had the formula which represents 

a triliydroxyujethyluaphthaquinpne, and the other more solublo 
had a lower melting point (1C4-1G5®) and an empirical formulu* 
Tho absorption spectrum of tho alkaline solution 
of tho former body show's tho yiolot, whilo that of tho latter 
shows only the rod. Tho blistering projicrty appeared to reside 
in a resin. The.powdered herb left when ignited HT8 per 
cent, or reddish ash, coutaiuiug much iron in the ferric state. 


IfAMAMELTDE/E. 

LIQUIDAMBAR ORIENTALIS, A/t/hr. 


Fig. — Bciill. a>u1 Trini.j t. 107. Lifluid Storax {Eng.), 

. Styrax liquide (A-.y. 

Hab — Asia. The balsam. 
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..^s^^^rnacular —Silaras {Ind\ Neri-arishippiil {Taw^»)y Shila 
rasam {TcL), . ‘ • 


Sl 


History, Uses, &C.—Liquid storaxis prepared in tlie . 
Soutli Western Districts of Asia Minor by boiling :the inner 
bark of the tree in water and pressing-it; a superior kind is 
said, to be obtained by simply pressing the bark before it is 
boiled,. We learn from the author of the Periplus of the 
Erythrean Sea that as long ago as the, first century st6rax was. 
fixported- via the Eed Sea to Ihdia. 

About this tirno Silhaka (Silaras) is mentioned as one of the 
imports at the port of Thaua on the Western Coast. It’ was 
carried first to this country and afterwards to China by Arab 
traders in the same manner as myrrh, olibanum, and other 
odoriferous drugs. Upon the decline of tho port of Thana the 
trade was transferred to Surat, then to Goa, and afterwards to 
Bombay, whore it still continues, the imports averaging from 
350 to 360 cwts. yearly. In the trade statistics of the early 
Kuropoan traders i’t is called Rosa Mallas and Rosa Malloos, a 
name which it still retains, and the origin of which is doubtful, 
though some suppose it to .bo identical^ with Rasamula, tho 
Malay name for Altingia excelsa. That tho latter supposition 
i s incorrect we think there can be little doubt, as the only 
Rvose malloos known in Bombay is that imported from Europe. 
The following extracts will, wo think, show that tho name.is of 
European origin, and has been applied to Liquid Storax incor- 
redly through a confusion of that substance with the Honey 
dusv or Dianna collected from trees, tho of the Greeks 

niid the Ros melleus of the tho Middle Ages. Galen, speaking 
of ^p(,>Tnfxt\i nays:—have rouu limes known in summer a 
large quantity of honey to be found upon th') leaves of trees, 
shrrbs and certain herbs.^^ 


Ibi! Baitar, on tho authority of Hubaish, says:—Rasimilius 
is a hul»3hince ^vhich fallfl upon trios hi KhoraRau; it in useful 
i'" f tvor^, it moirtens the cficst, Jotorgent, Ac.’’ Tli<' author 
of the Maklu.an says :—Rasim-iliiis is a Greek name fora kind 
of mcenso called in Arabic (Dukluin'r.l-daru), and 
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(*Ast loban) or Western Frankincense/^ In 
another place, speaking of Darn, he says that the Greek, name 
is Fazukns (fvyor) ? 


“§L 


According to Abu Hanifeh (Liquidamhar orientalis) 

is of the trees of the mountains, and’ is like the great oak, 
having clusters (of berries) like those of the oak, but its ber¬ 
ries are larger; its leaves are eooked, and when thoroughly 
cooked, are beared away and the water thereof is returned to 
the fire,^ cu^d coagulates, becoming like ‘ Kubaita^ (a kind of. 
sweetmeat), anjd is used medicinally u^ a remedy for roughness 
of tlie chest, and for pain of the fauces/^ The author of tho 
Tahfat-ol-Muminln says :—Dard or Zard is tho name of an 
Arabian tree like the oak ; its fruit is like that of the Butm 
(^Fistacia Terehinfhus)jh\it its seeds are larger; the gum of this 
tree is storax {Ilassi luhan), and has already been noticed. 
Tho wood, leaves and fruit aro hot and dry, and a decoc¬ 
tion with sugar, when brought to the consistence of a syrup 
by boiling; is used for roughness of the throat and cough. 
The oil of tho seeds* is odoriferous and dissolves phlegmatic 
humours; it is useful in dyspepsia, and in tho scabby eruptions 
of animals.^' In India it is always called Silaras, and is 
noticed in Sanskrit works as Silhaka, and described as a 
product of Turkey. The Hindus lise it chiofly for perfuming 
medicinal oils, but are aware of its pectoral qualities, and 
occasionally prescribe it. In modern Arabic and Persian 
works Liquid Stovax is called Meahsuyelah and Lubni, ami is 
described as the gum or juico of a tree resembling tho quince. 
Threo. kinds aro generally mentioned — rviz., tliat which 

exudes naturally; 2nd, that which is obtained by pressing tho * 
bark, and 3 a/, that which is obtaitiod by boiling it. These 
three kinds, howe/or, are not at tlio present time distinguished 
in commerce in Bombay, though the article may vary in 
quality considerably. Storax is considered by tho Mahoino- 
tans to bo tonic, resolvent, suppurative, and astringent; it is 
prescribed as a poctorai, and is thought to strengthen all the 
vit'cera; applied externally it is supposed to have a similar „ 
actiou upon the parts with which it comes in contact. It is 
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’ourite application to swellings, and in India is mucli use 
in orchitis, the inflamed* part being smeared with it and then 
•bound up’tight in tobacco leaver. The Burmese Storax noticed 
in the Phaimacopana of India is not known .in India. Much 
interesting information regarding the history and sources of 
Storax may be found in the PharmacogTaphia, 
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Description. —We have examined the liquid storax of tlio 
Bombay market,’and find thnt it agrees with the description 
of the drug given by I'liickiger and Hanbury, which is as 
follows;—It is a soft viscid resin^ usually of the consistence of . 
honey,heavier than water, opaque and greyish biwn. It always 
contains water,- which by long standing rises to tho surface. 

In ono sample that had been kept more than 20 years, tho 
resin at the bottom* of the bottle formed a transparent layer of 
a pale golden brown. IVhen liquid storax is heated, it becomes, 
by the loss of water, dark brown and transparent, tho solid 
impurities settling to the-bottom. Spread out in* a very thin, 
layer it partially dries, but does not wholly loso its stickiness. • 1 

Wien free from water (which reddens litmus) it dissolves in 
alcohol, spirit of wine, chloroform, ether, glacial acetic acid, 
bisulphide of carbon, and most of tho essential oils, but not in 
tho most volatile part of petroleum (petroleum ethor).’^ It 
has a ydeakant balsamic smell, especially after it has been long 
kept; when recent, it is oontaminated with an. odour of 
bitumen or naphthalin, tliat is far from agreeable. Its taste is 
sharply pungent, burning and aro.natic. 

When the opaque resin |8 suhjeci'^d to microscopic exami- 
tion, small brow)\iRh granules are obsor a d in a viscid, colour- 
leas, trauspaTGut liquid, besides which larg'^* drops of a mcjbil© 
v/atery \U\^nd may bo distinguisliC.l. In polai-ead light, ii.unio- 
I’ou.. leiuuio c^y^ tullillO iragiiieiit.s with a fuw larger tubular 
crv-lul-i are obvious. Unt when iltin layers of the resin a ro 
loft‘>i' tho obj *; t •la: H ill a warjn jilaeo, fi a tlu-i v or Hj)I('ular 

rryul’di (-j.yrfoi:V) alinol out on lln; edgfMif ilio eleui liV|uitl, 

whi!*' in the largo, i ljurplj-ilolmud drojjS above ment ioiied, 
roorauf/nlnr taM -b and eliort ■))idni:i (rdnimmie find) oiako 





their-appearance.' On applying^ more warmth after the. water 
f , i 3 evaporated, all the substances unite into a transparent, dart 
. -brown, thick liquid, which exhibits no crjstalline s.tructuri 3 on * 
. cooling, or only after a very long time. Among the fragments 
of the bark occurring in the crude resin, liber -fibres are fi’O- 
^ qucntly observable. 

Chemical composition. —E. Simon (1839) obtained from this 
balsam styrol; cinnamic acid, styracin, and two rosins. In 
additiomto these, AV*. voii Miller (1876-77) found a little ben¬ 
zoic .tcid,‘cinnamic ethyl, .and a fragrant compound-'.melting at . 
*65'' C., probably ethyl vanillin; in larger proportion were 
' .found the alcohol storesin in two modifications—the ciunamic 
ether, of this-alcohol and cinnamate of phenylpropyl; Sfyrol 
or cinnamew has the composition and is obtained by 

distilling storax with water. The yibld is very variable. It 
is a colourless, thin.liquid, very refractive to light, .and of a 
i . very fragrant odour aud burning taste. It has been artificially 
obtained by heating acetylene gas, and from ethyl-benzol bro¬ 
mide by heating it with baryta. Its specific gravity is 0*924, 
and it boils at 146° C.; but when heated to 200° G. it is rapidly 
converted into a polymeric compound,-vvhich- 
is a colourless,' amorphous, tough solid of the specific gravity 
1*054, insoluble in alcohol and ether, and reconverted into 
styrol. when distilled. Cinnamic acul may be .obtained by 
treating atorax with a solution of sodium carbonnto and pre¬ 
cipitating the acid by moans of‘hydrochloric acid. Th ? ethers 
. * aro obtained fro;n storax previously nleprivod of cinnamic acid 
by treating it w ith hot petroleum bonzin, on ’tho c(» ding \)f 
, which white or colourless needles are deposited wliirli 
require repeated ireatineut with liot bcuzin. Sfyrarin molts 
lit O., uud ari.^r proJunged hunting congcalb to u traunpiU’ent 

mass, in which 01 '}sUilb are formed, very slowly. It is styryl 
(cin im‘iuyl) (ti and NViu ri 411 ahnhv;lic 

i.oliitioh Ircfitrd willi niiisl.ie I'odn^ or wlieil hoalcd With au 
ri'[uooub holnLiun •‘fat da, is .cun vorti d iuio cluuanjute ufibodiuui 
r>nd i'll! also known ni ffy^ijl aUi^lnd 

'•'’m'm m-y‘^tiilli-ies iij culunrluf^s aill ' 
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agreeable byaciutbine odoiir, melts at 33° C., and boils «at 250° . 

0. Styracin and cinnamic acid yield with, oxidizing agents 
• oil of bitter almonds and benzoic acid, and when styrol is 
treated with chromic acid and then boiled with water, benzoic 1 

acid is obtained. After saponifying storax with an alkali, and |. 

subjecting the alcohols to fractionaf distillation, Laubenliei'nier 
(1872) obtained a distillate having the. properties of boizij}' ’ ji 
alcohol; this is a colourless liquid of a weak but fragrant odour 
having the specific gravity l;06and. tht3 composition y 

^ Storcsiiiy is amorphous, melts at *168° C. (/3 storesin * 

at 145° C.), and dissolves :|jgadily in alcohol, ether, petroleum,* * 
benzin, and potassa,. forming with the latter a crystalline 
compound. Mylius (1882) prepared stijrogenin, 1 

from that portion of storax which is soluble inb(5iling benzin ; y 

after treating it with an.equal weight of sulphuric acid, boiling i 

with water, and washing with ethci> whito crystals are left 7 

which are easily soluble in chloroform, melt at 350° C., dissolvo. * I' 

in cold sulphuric acid, being reprecipitated by'water, and yield * ^ 

with warm sulphuric* acid a yellowish-red solution, which %Vith 
water precipitates uncrystallizablo resin. (Stille and 

Commerce.—Tho imports of this article into Bombay in ] 881- 
82 amounted to- 3G3 cwts. fi*om the Red Sea ports. Value, 

Rs. 16,154. In India it is often adulterated with coal tar. 

Under the name of Ustlir3.k a bark is sometimes 

found in the Indian drug shgps; it is said to bo* imported V 

rom Turk^iy^ and occurs iu half quills several inches long, of . 
tt light brown colour, the'external surface soft arid corky, but 
the inner portion resinous and aromatic; it is probably tbo •* 
bark of Storax ojjlcinahs,, Linn,, the tree .which produced tho 
storax of tho ancients. {Cf. Pliny xii. 55.) 


EIIIZOPIIORK/E. 

are maritime troos or shrubs popularly called 
'^^illiani TJ/nnilton has published nn 
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account of them in t]iQ Phcii'inaccuticcLl Jourualy from wKicli “vjf'o 
extract tho following.:— 

In the economy of Natfire the Mangrove performs a most 
important ’part/wresting-annuaHy fresh portions of the land 
from the dominion of the ocean, and adding them to the 
domain of ipan. dHiis i.s effected in a t-wofdld manner: hy the 
progressive advance of their rootsj and by tho aerial germina¬ 
tion of their seeds, which drop into tho water with their roots 
ready pr(>pared to take possession of the mud, in advance pf 
their parent stems. Tho progression by means.of the roots is 
effected by fresh roots, which issue from the trunk 'at some 
distance above the surface of the water, and arching down¬ 
wards penetrate the mud, establishing themselves as. fresh 
plants. Mangroye bogs are certain indicators • of a malarious 
locality, inasmuch as they prevent the escape of unhealthy 
miasmata. * * • 


•. Rheede {Hort. MaL vi., tt. 33; 84, 35,) figures Bruguiera 
caryophyllpides, Rhizophora mucronata, and 
Kandelia Rheedii, and mentions their medicinal use on 
account of the ustringency of their juices. All of these plants 
are known as Kan del in Malabar, the Portuguese call them 
Salgeira, and the Dutch Runboom. . They contain abundance 
of tannin, and .are used in India by tanners. With salts of 
copper and iron they yield olive-brown, rust and slate-coloured 
tints, and are consequently employed in dyeing. 
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